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to-do dyer. 

Playing about the Port and along that favorite re- 

sort of Genoese urchins the Mure della Streghe, or 
the Witches’ Wall, the boy Columbus must soon have 
become imbued with a love of adventure, and of that 
sea which stretched before his delighted vision, the 
deepest and the bluest of all seas, the Mediterranean, 
across the horizon of which the galleys of the rich re- 
public came and went in mysterious succession, ob- 
jects of singular attraction and speculation to so im- 
aginative a child. It was an age of mystery and ad- 
venture. People were beginning to read mereaeney 
than heretofore—and everybody was full of theories 
concerning the shape of the earth and of the existence 
of marvelous lands beyond the Pillars of Hercules. 
We can imagine the child, Christopher, listening with 
eager face tothe tales of the sailors who flocked, then 
as now, under the dark arches of the Ripa, where in the 
little cavern-like ships, lighted by the flicker of the 
lamps burning before the Madonna, they chattered 
over their wine and business and filled the mind of the 
impressionable youth with visions of lands, the moun 
tains of which were of gold, and the rivers, literally 
flowing with milk and honey, flowed over beds paved 
with silver and pearl. Gradually the determination to 
discover these happy lands developed in the mind of 
the boy, and he applied himself to study with rare 
zeal. We will pass over the well-known story of his 
early career, pass over the oft-told tale of his vain en- 
deavors to persuade his jealous contemporaries that 
there was something “beyond human knowledge ” 
about him, and pause fora moment with him at the 
gate of the little convent of La Rabida. Surely never 
was there a more pathetic seene than this of the worn- 
out traveler with the little child sleeping in his arms, 
jleading fora night's rest in one of the cells of the 
ss sons of St. Francis. On his reception by the 
friar hung not only his own fate, but the fate 
of millions as yet unborn—the discovery of the new 
world. The traveler is received with open arms, the 
tired child is laid tenderly to rest, and the cheery voice 
of the worthy Prior Juan Perez bids Columbus a 
cordial and a practical weleome. He introduces him 
to the enterprising brothers Pinzons, who aided him so 
considerably with their wealth in his gigantic enter- 
rise. The convent of La Rabida is one of the most 
Lmportant places mentioned in the world’s history, and 
as we write thereis an idea of erecting near the old 
shrine a splendid temple dedieated to God, to the 
patron saint of Columbus, St. Christopher, in the ex- 
penses of which the peoples of all nations and creeds 
are to be invited to share. 

In the beginning of August, 1492, four hundred years 
ago, the little fleet of three vessels—the Santa Maria, the 
Pinta, andthe Nina—sailed out of the placid harbor of 
Palos. Fortunately for posterity, Columbus kept a 
diary, recording every event which took place on his 
memorable journey. Needless, therefore, to enter into 
particulars of a voyage which should be familiar to all. 

It is almost impossible, however, for us to conceive 
the intensity of the mental strain endured by Colum- 
bus from the hour he left Palos until the memorable 
morning of October 12, 1492, when at sunrise the 
beautiful island of San Salvador rose to the amazed 
vision of the discoverer and his companions, like a 
glittering emerald out of the quiet waters of the West 
Indian Archipelago. The feelings of the crew now 
gave vent to most extravagant transports of joy. They 
who had hitherto considered themselves the victims of 
an ambitious visionary, who was hurrying them to in- 
evitable destruction, now looked upon themselves as 
the favorites of fortune, and their captain as a sort of 
demi-god. With that profound feeling which had 
always distinguished him, Columbus landed and took 
possession of the lovely island in the name of his 
Saviour, and called the place San Salvador. Alas! 
for the gentle inhabitants of these fair islands, they 
had not the amiable Columbus alone to deal with, and 
the subsequent story of their long martyrdom and ex- 
tinction throws a gloom over the brilliance of the ad- 
ventures which led to their introduction to the old 
world. It is certain that Columbus, if he landed at all 
during his voyages on the coast of the continent of 
America, did so without knowledge of its importance, 
and at a place on the coast of British Honduras which 
has been for centuries associated, by local tradition, 
with his visit. He, however, to his last day, was under 
the impression that he had only touched upon the out- 
lying Islands which he supposed ski the East 
Indies. 

The triumphant return to Spain and the splendid 
reception accorded the illustrious man and his follow- 
ers by Ferdinand and Isabella, at Granada, and in the 
fairy-like palace of the recently conquered Moorish 
kings, is an event too well known to need recapitula- 
tion. It is enough to say that, whereas the crafty 
father of our Katherine of Aragon figures most unen- 
viably in the story of Columbus, the generosity of his 
consort, Queen Isabella, has immortalized her name 
and associated it forever with that of the great 
Genoese, who, kneeling at her feet, besought her to 
accept the newly-found “ Indies” as a gift worthy of 
her wagnanimity. 

The end of Columbus’ life was inexpressibly sad. He 
was still in the vigor of his life when, worn out by 
fatigue, weighed down with sorrow, abandoned by 
friends and even by foe# alike, he fell into a languish- 
ing sickness at Valladolid in a house still pointed out 


as 
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as the seene of his death. The crafty Ferdinand be- 
held with calculating coldness this nerous man 
ae a premature grave, the victim of that de- 
ferred hope which “‘ maketh the heart sick.” A little 
more disappointment, a little more neglect, a little 
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COMMEMORATIVE COLUMBIAN MONUMENT ERECTED IN FRONT OF THE CONVENT 


more insolence, the evil king seems to have 
and this strong man will be broken like a poor 

Yet even on his death et Columbus was worthy 
himself. He received with angelic meekness the at 
of his life. He turned with sublime confidenee from 
men who treated him with contumely to to 
Christ, and passed away murmuring the very Words, 
‘In manus tuas, commendo spiritum meum,” whieh 
Christ spoke in agony on his cross. The only bitter 
feeling which he permitted to shadow his last hours 
was not one of anger and contempt for his f 
enemies, but of remorse for his thoughtless 
toward a too confiding woman. He had never 
Dona Beatrix Henriquez, the mother of his beloved 
son Ferdinand, and the recollection of this unlawful 
attachment filled his dying hours with, to use his own 
expression, weighty remorse and ‘ heaviness of soyj,” 

is will is a monument to his character. Every item 
speaks for his disinterestedness, humility, sweetness of 
nature and charity. Each line is_ pregnant with the 
spirit of resignation and justice. Noone is forgotten— 
even the poor Jew of Lisbon, from whom years before 
he had borrowed a silver mark. 

After a very minute study of the existing portraits 
of Columbus, I am of opinion that no likeness of hj 
painted from life, exists ; unless, indeed, it be the faded 
little picture in the Cluny Museum, which was painted, 
it is said, for Francis I. The reason for my making 
this perhaps startling statement is that not one of 
these portraits, and I have seen the greater number of 
them is in the style of contemporary art. Moreover 
the early years of Columbus were passed in obscurity 
and he was only for a few months in a stifficiently 

rominent position to warrant his portrait being taken 
by any artist of distinction. ‘I! here is no mention inthe 
contemporary documents of any portrait ever having 
been painted of him. Stilla number of pictures exist of 
him, which were possibly painted soon after his death, 
and these are distinguished by certain features whieh 
are unmistakable. We are assured by his contempora- 
ries that he was a tall, well-shaped man, with g fea- 
tures, red hair, fair complexion, and blue eyes. 

May I in conclusion add a few words in favor of the 
proposal to erect in the island of Jamaica, as a memo- 
rial in honor of Columbus, an observatory of marine 
biology, at a point which is of the greatest interest to 
naturalists? The waters of the West Indian seas teem 
with animal life, little known even to the most ad- 
vanced naturalists. Sir Henry and Lady Blake have 
taken a practical interest in this matter, and no 
more fitting monument could possibly be ereeted in 
the West Indies to the lasting memory of one to whom 
science owes so much. Particulars of this project can 
be obtained from her grace the Duchess of St. Albans, 
who is actively eng in the promotion of the 
scheme, and also from Mr. H. Villiers Stuart.— Richard 
Davey, in Black and White. 








HUBERT HOWE BANCROFT.* 


THE ethnological and historical work performed by 
Mr. Bancroft is remarkable, primarily, on account of 
the freshness of the field and the application of practi- 
cal and scientific methods to the literary reduction of 
an otherwise refractory mass. In every great achieve- 
ment may be found two principal motive powers—indi- 
viduality or unity in the planning and directing, and 
the utilization of the labor of others. What city 
could be built, what government or business of import- 
ance could be carried on, by one man alone? Hitherto 
it has been deemed well nigh impossible to unite in ex- 
tensive lite work these two essentials. ‘I must 
know every point, I must verify every statement,” says 
the old-time writer. As well might the railway builder 
say, ‘I must lay every tie, 1 must drive every spike 
myself.” Mr. Bancroft was the first to apply to histor- 
ical work, to any considerable extent, the talents of 
others; since which time, however, his method has been 
adopted by the very men who first ridiculed it; and it 
is safe to say that no great work of this kind will ever 
hereafter be performed by a single, unaided individual 
writer. 

True, it is not to be expected that operations of the 
kind will often be undertaken or executed on such a 

rand scale as that achieved by Mr. Bancroft. Itis 
doubtful if such conditions will ever again unite in 
one man—the desire, the ability, and the means No 
government or society even will do such work, lacking, 
as such associations do, unity of purpose over a long 
period of time, and the apparently extravagant outlay 
of means. 

Mr. Bancroft took for his field an area equivalent to 
one-twelfth of the earth’s surface, and one of the fair- 
est portions of the planet, on which is destined to 
develop the highest culture. Time enough had elapsed 
for civilization to have had here a beginning, but not 
so much that all historical events could be thoroughly 
ascertained and traced. There were gaps, it is true, 
in the written and printed records, but these the au- 
thor and artificer filled in from the mouth of living 
witnesses, dictations from thousands of whom he took, 
personally and by the hands of assistants and secreta- 
ries. All together the material he gathered, printed 
and in manuscript, numbering between fifty and sixty 
thousand volumes, is the largest collection of American 
history extant, and the largest collection on any one 
rubject or area in the world. To reduce this mass— 

ance 


* With a portrait, from the American Antiquarian. 
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the work of a dozen lifetimes—and bring it within con- 
rol, within the period of one lifetime, took twenty 
working continuously for twenty years. For 
ex rs Mr. Bancroft’s library or literary work- 
was not closed for a single day. except holidays 
Sundays, being regularly opened each day at eight 
and Precee at six. Elaborate catalogues and 

were made, involving the labor of years, to di- 

the writer to the required information. The grand 

of library and literary efforts of author and as- 
sistants is a matchless work, or series of works, in 39 


The ethnological part, to which the first five volumes 
are devoted, embodies all that was known or could be 
ined of the many aboriginal 

the vast territory covered by the,work at the time they 
were first encountered by Europeans. The work is 
part of and preliminary to the history. Original inves- 
tigation was not here attempted, asin the making of the 
history proper, but the results of the labors of thou- 
sands of competent scholars and observers are here 
prought together in a manner never before accom- 


ed. 

—r Bancroft’s work is done. All that he undertook 
he accomplished. What he did was of the greatest 
magnitude, and is, and always will be, of the highest 
importance to mankind, constituting as it ever will 
throughout all time the corner stone of the history of 
one of the most important sections of the globe. 

Judge Albion W. Tourgee says: ‘“‘Mr. Bancroft’s 
story of the Mexican revolution is the finest picture of 
an epoch that exists among English historians. I 

ight have excepted Macaulay’s, but that I know his 
to be alie; for he puts in anything to produce lights 
and shadows. The revolution in Mexico was consid- 
ered nothing butinternal broils. Mr. Bancroft exalts it 
into the grandest and most dramatic struggle that 
ever existed. No man outside any other nation ever 
did so much for any people as H. H. Bancroft has done 
for Mexico, and the people should appreciate it and 
erecta statue to him. No other historian ever did so 
much for any people. Grote and Gibbon wrote the 
histories of Greece and Rome, but then histories had 
already been written and these men could not make 
those countries any greater. With Bancroft it was dif- 
ferent. He took Mexico out of oblivion and exalted it 
intoa great nation. I rarely read a book more than 
once, but this study of the Mexican revolution I have 
read two or three times, and not for any special pur- 
pose, but merely for the pleasure its reading gives 
me. I reiterate, Hubert H. Bancroft has made Mexico 
heroic.” 

The sketch of the life of Mr. H. H. Bancroft, of San 
Francisco, has been given to the public in a very read- 
able little volume, called ‘‘ Literary Industries.” The 
book reads like a romance, and is especially interesting 
to literary men, for it shows what possibilities are hid- 
den away in the human mind, needing only the oppor- 


ple inhabiting | on January 16, 1869. 


Columbia to Mexico, and to the Hawaiian Islands, to 
Japan and China. In the year 1859 the firm was about 
to publish a hand-book almanac. It occurred to him 
that it would be convenient to have the books on Cali- 
fornia, Washington, Oregon, and Utah together. He ac- 
cordingly selected them from the stock, and found that 
they formed a little library of from fifty to seventy-five 
volumes. The beginning of the Bancroft library was 
as follows: Mr. Bancroft continued to collect, but in 
1862 had only a thousand volumes on hand. A visit to 
London and Paris opened his eyes to the immense 
number of books on the subject and to the value of 
such a collection. His first large purchase was that of 


Maximilian’s library, which was done by telegraph, 
In 1876 he purchased the collec- 


HUBERT HOW 





tunity and encouragement to develop great success. 
We recognize in this case the influence of early literary 
surroundings, which continue even while great busi- 
ness responsibilities were uppermost, but finally culmi- 
nated in the choice of a special work, to which this 
author gave twenty of the best years of his life. 

Mr. Bancroft was born in the little village of Gran- 
ville, Ohio, on the 5th of May, 1832. It was a staid 
village, with Puritan ideas, but the pranks of some of 
the young fellows were in strong contrast with the 
teachings of their homes. The book business was the 
chosen occupation of Mr. Bancroft. The firm of Derby 
&Co., of Buffalo, were his first employers. His appren- 
ticeship was not altogether agreeable, but resulted in 
a discipline which was valuable to him afterward. 
While still a young man he made a venture in selling 
books for himself which proved successful. This en- 
couraged him to start for California in 1852,and to 
embark in the book business in the new and growing 
city of San Francisco. In this business he was as- 
sisted by his brother-in-law, Mr. 4% of Buffalo, 
and afterward by his brother, Mr. A. L. Bancroft, who 
gave his name toth* house, the firm being known as 
A. L. Bancroft & Co, ‘The business extended from British | 


tion of E. G. Squier, in 1879 the library of Cushing, of 
Boston, in 1880 the library of Ramirez. The books 
ordered cost several hundreds of dollars. The library 
was first placed in the second story of the book store. 
It was afterward moved to a building on Valencia 
Street, and this became his workshop. F 
The idea of writing had not yet dawned upon his 
mind. The work of collecting was conducted as a bus- 
iness transaction, without a thought as to how the) 
books might be utilized. The difference between Mr. 
Bancroft and the majority of book collectors was this : 
he was not exclusive in his tastes, but, on the other! 
hand, took the public into his confidence. It was in 
this way that the thought came to him that he might | 
make the library the basis for a work of some kind—| 
either a cyclopedia or a history—which should embrace | 
the various provinces and States situated on the Pa-| 
cific. A literary recluse would never have conceived | 
the idea of gathering such a library; a selfish business 
man would never have adopted the plan of doing lit- | 
erary work, but the ambition of Mr. Bancroft which | 
led to the establishment of the library afterward led | 
him to write the history. 
It would have been a great work, and a timely one, | 








THE CONVENT OF LA RABIDA, 








| 











if he had merely gathered the manuscripts which had 
been written, and which were likely to be destroyed, 
and put them on file for future use. It was a still 
greater work to buy all of the books which had been 
published in different languages relating to the differ- 
ent provinces on the Pacific Coast. But the greatest 
of all was the work which he soon began—that of 
writing a series of books which should be both cyclo- 
pedia and history, and which should place before the 
public the rich treasures of literature contained on the 
shelves. It was really embodying the library intoa 
series of bound books and distributing it over the two 
continents. 

The plan was a large one, but was well conceived. 
Other persons may have carried out the details of the 





E BANCROFT. 


work, but the selecting of those persons and the orga- 
nizing into an efficient and well trained band, and fur- 
nishing them with the means to carry out the project, 
was Mr. Bancroft’s personal mission. He entered into 
it with great enthusiasm and cheerfulness. This idea 
grew upon him until he came to feel that his life was 
sacred and must be preserved until his mission was 
carried out. 

It was a prodigious undertaking, and at times be- 
came even oppressive from its very magnitude, It 
seemed at first as if he would be swamped by the very 
amount of the material he had gathered. Chaos and 
confusion would have come to his mind if he had un- 
dertaken to carry out the details; but he was, with his 
money, able to employ capable men to assist him. 
These men went through the library two or three times, 
indexing and classifying the books and afterward made 
copious notes and quotations. For his own improve- 


|ment and for the cultivation of style, Mr. Bancroft 


went outside of the library proper and took such mis- 
cellany as Buckle, Spencer and other writers upon 
civilization and the growth of society. This course 
was a wise one. It gave vivacity, comprehensiveness 
and interest to his . and brought the old into 
contact with the new. There was no such thing as 
burying this man of affairs under the heaps of musty 
books and old manuscripts, for he was obli to leave 
his seat in the library and go to his book store and 
superintend the business of the firm. His literary in- 
dustry was great. As Charles Sumner said of himself, 
he often came to his “‘ second breath” and kept up the 
pace of a rapid and diligent writer for weeks and 
months, continuing through the twenty years in the 
exercise of his faculties and enjoying to the utmost the 
very activity of a literary man; but finding the rest 
an ay which business and travel brought to his 
mind. 

Mr. Bancroft was very happy in his companionships. 
His wife was a companion to him in his studies and 


eg mys attended him in his journeys, and assist- 
ed 


im in gathering and securing his manuscripts 
and books, which were scattered about in different 
places throughout the Pacific Coast. An Italian 
named Enrique Cerruti, who could speak several lan- 
guages fluently, was very devoted to his service, and 
accomplished much in the way of collecting rare manu- 
scripts. It is greatly to the credit of the gentlemen 
who had written local histories that they should give 
the results of their labor to Mr. Bancroft so generously 
and do all they could to further his enterprise. Among 
these may be mentioned Gen. Vallejo, wit had at his 
residence priceless documents relating to the history 
of California. J. A. Sutter also furnished some valu- 
able facts and spent much time in writing the history 
of the State. Mr. James G. Swan, Mr. Stephen Pow- 
ers, and Mr. Pinart put into his hands valuable docu- 
ments about Alaska. The assistants of Mr. Bancroft 
were men of t ability and industry. Among these 
may be mentioned Mr. Henry L. Oak, a native of New 
England, who did a large part of the indexing; Mr. 
a gathered much material about California; 
Judge Hayes and Edward F. Murray, of Los Angeles ; 
Mr. Thomas F. Long, of Vancouver Island; Mr. A. C. 
Anderson, of Victoria; Mrs. F. F. Victor, of Oregon, 
who was engaged in the library for many years. Mr. 
Pettroff translated much of the Russian literature, and 
labored in the library on the history of Alaska. The 
system of note taking was supervi by Mr. Nemos. 

Mr. Bancroft experienced some reverses. He was 
just in the midst of the publishing of his books when 
a fire broke out in his store. All of his very heavy 
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stock of books was consumed, many of the stereotype 


of eternity. 





— 


—=—== 
This ribbon, which is carried uninter-| tuis subject were collected by the Annals in 199g lp 


plates of his histories were destroyed, with a large ruptedly round the pedestal, has cut upon it the names | that year we find articulation teachers constituteg 


quantity of paper. For a time it was a question 
whether the firm could survive such a calamity. For- 
tunately the library had been placed in a separate 
building and wassafe. This library is still in Califor- 
nia and should be kept there, for it really belongs to 
the State.—The American Antiquarian. 


BURNS MEMORIAL STATUE, AYR. 


WE give an illustration this week of the statue which 
has been erected to the memory of Robert Burns, in 
the town of Ayr, with which he was so closely connect- 
ed, and which he has commemorated in one of his most 
celebrated poems by the flattering couplet : 


“Auld Ayr, whom ne’er a town surpasses 
For honest men and bonnie lasses.” 


The statue is by an eminent Scottish senlptor—Seot- 





of all the places at which Burns at various times found | per cent. of the h 
ing on | deaf. 
ossgiel, | 44 per cent.; in 1889, 45°7 


|a home, beginning with Alloway in 1759, and 
ito Mount Oliphant, Lochlee, Kirkoswald, 


earing teachers in our schools fop the 
In 1887 they constituted 40°5 per cent.: ip 1888, 


‘ 


r cent.; in 1890, 459 per 


| Edinburgh, Ellisland, and finally Dumfries, the period | cent.; in 1891, the latest returns, 50 


spent in each being indicated by the dates. 


ize Burns’ power over the English-speaking race. 


the front frieze the background represents the thistle | 


r cent. Indeed, 
The deco-| they constituted one more than r cent. There 
rative background of the frieze is intended to symbol- | were 260 articulation teachers to 259 x i 
In, who were not en 


earin teachers 
in articulation work. . 


In regard to the proportion of deaf pupils taught 


|of Seotland, in the next the rose and shamrock are | speech, the increase during the past year hag been 


combined as representative of England and Ireland, | very marked. 
and in the third the palm leaf indicates India and the 
colonies, while in the fourth the hawthorn or mayfiow- 
er is utilized to represent the North American conti- | were taught speech ; in 1891, 
nent, which, it seems, has no recognized national floral | that this increase is due very greatl 
In the absence of this desideratum the may- | of the first summer meeting of the 


emblem, 


In 1890, there were 3,682 deaf children 
in the United States taught speech ; in 1891, 4,245 

increase of 568. In 1890, 41°3 per cent. of our pupils 

6 per cent. I am sure 

to the stimulus 

merican Associa. 





flower has been selected as recalling the close connec- tion to Promote the Teaching of Speech to the Deaf 


tion of America with this country, which had its be- | 
The | whole of our pupils, old as well as young, and it hag 


| ginning with the landing of the Pilgrim Fathers. 


THE BURNS STATUE, AYR.—Mk. G. A. Lawson, Scu.pror. 


tish by birth though now English by residence and | 
adoption— Mr. G. A. Lawson, who has studied various 
portraits for the likeness, and has adopted a costume | 
such as was probably worn by Scotchmen of Burns’ | 
rank of life in his day. Another lithograph gives the 
architect’s detail drawing of the pedestal, which was 
exhibited at the architectural room of the Royal Acade- 
my this year, and is an instance, of which we hope we | 
shall see more in this country, of proper thought and | 
design being bestowed on the treatment of a lestal 
for sculpture. It was designed by Messrs. Morris & | 
Hunter, architects, and executed in granite from the | 
Kemnay Quarries by Mr. Taylor, Aberdeen. In height 
it is 12 ft. 3in., the size of the base being 12 ft. The 
lower part of the die has a space on each side for a 
bronze bass-relief, to consist of subjects from the poet's 
works. Between the die and the main cornice there 
is a sculptured frieze, worked from models prepared 
by Mr. David M’Gill, gold medalist, South Kensington, 
who isa native of Kilmarnock. The frieze is in the| 





form of a ribbon springing from a serpent, the symbol 


statue is 9 ft. 14g in. high, the total height of the monu- 
ment thus being nearly 21'¢ ft.—7he Builder. 








THE PROGRESS MADE IN TEACHING DEAF 
CHILDREN TO READ LIPS AND TALK, 
IN THE UNITED STATES AND CANADA,* 


By ALEXANDER GRAHAM BELL. 


THE total number of teachers of the deaf employed 
in the United States in 1890 was 641, and in 1891, 686, 
This is an increase of 45. When we come to analyze 
the details we find that this is an increase exclusively 
of articulation teachers. This is shawn by the follow- 
ing facts. In 1890 there were 213 articulation teachers 
employed, whereas, in 1891, there were 260, an increase 
of 47 articulation teachers. The first statistics upon 


* Address delivered at the conference of the superintendents and 
principals of the schools for the deaf of North America, held at Colorado 


Springs, Aug. 8-11.— Science. 


Of course, the statistics in the Annals include the 


occurred to me, therefore, that — may not give usa 
true indication of the extent to which the California 
resolution is being carried out in the country at large; 
and that a better indication would be obtained by 
statistics concerning younger — alone. I there. 
| fore sent out acircular letter of inquiry to the super- 
|intendents and principals of American schools for the 
deaf, requesting : 

1. The total number of new pupils admitted during 
the school year just closed. 

2. The number of new pupils taught speech ; and 

3. The number of these taught by speech. 

Replies have been received from fe nen containi 
7,987 pupils, or 80 per cent. of the whole nuinber under 
instruction in the United States and Canada. 

The following table shows the results of the inquiry; 





SPEECH TEACHING IN AMERICAN SCHOOLS FOR THE 


























| DEAF, 1891 
| 
Nomber of Pupils|New Pupil« Admitted in School 
| in Year 1891 (An-| Year Endimg Jane, 1892 | Re. 
nals of January,| plies to Circular of A, G@, 
1891]. Bell), 
] l wi 
Percentage, 
Schools for the 3 - 
} Deaf. 3 —- 
sia | 7 
S 12.;/ od | ios 
B |e Sole | Ms | Bs > 
2 53 $3) 23 | 53) 83)..| 24 
= |= §& bey | het eos -* 4s r+ 
39 /3*\e |3e| Se) 32) $3 | Be 
Ss 15 3 o*#1S | oF) 28/ af 
Sle |& je |e je leele 
} 
SSS a ee ee ee 
j | | | 
f Mococeosee | 5,614 2,960, 33 836, 580 363 69 3 
Tri | i | 
mgt |e |1,619/ 750} 47 | 286 - 
' 
SS sana 536 T 
| 
| gees aReRy a a ee 
er 9282/4255 46 | 1,102 769 | ni 
| | 
| 
A 445 | 92); 21 5Y 20 % 8 
| 
Canada. / B........ 309 | 4 63 41 65 
Cc ++] 20| 5; 13 | 
peers ee aE! ee ee a See ee 
| 
| Total 





” 
. The returns received from these schools did not 
state definitely the number of new pupils taught by 
speech. The Canadian schools marked B refer to the 
two Roman Catholic schools in Montreal. They return 
| 126 pupils, or 41 per cent. of the whole, as taught by 
|speech ; but do not state how many of the new pupils 
| Were so taught. 
| .C. These schools did not reply to the circular letter 
of inquiry. 
| It is encouraging to note that while 46 per cent. of 
the whole number in our schools last year were taught 
articulation, 70 per cent. of the younger pupils were 
| afforded an me eae of learning to speak. The 
statistics published in the annals are somewhat defec- 
| tive because, while they give us the total number of 
pupils taught speech, A do not give us the number 
taught by speech ; so that we have no statistics by 
which we can measure the progress of the oral method 
of teaching in America. 

Professor Joseph C. Gordon, of the National Deaf 
Mute College, in some editorial remarks prefacing & 
volume entitled ‘‘ The Education of the Deaf,” about 
to be issued by the Volta Bureau, says: ‘‘ The returns 
of pupils taught by speech are incomplete. The num- 
ber reported for 1891 is 963, or 10°4 per cent. of the 
school population.” The above table indicates that 
the percentage, in the case of the younger pupils, must 
be very much larger. Out of 836 new pupils admitted 
during the past school year, 363, or 43 per cent., were 
taught by speech, 

This reentage, however, is probably excessive, be 
cause the tabie shows that those schools which have 
done the most work in articulation teaching have been 
the most ready to respond to inquiries relating to the 
subject. We cannot, therefore, assume that the per 
centage holds for the schools that have not replied to 
| ~ circular letter. 


f A. Complete returns were received from these schoola. 
B 
' 





till, even if we assume that these 363 deaf children 
were all who were taught by the oral method, the per 
centage must be very much higher than that given by 
Professor Gordon. This will be obvious from the fol- 
; lowing considerations : 

The schools containing these cases had a total attend- 
ance of 5,614 pupils, of whom 836, or 15 per cent., were 
new pupils—admitted during the past school year. 

If this proportion held good for the whole country, 
' then there must have been a total of 1,386 new pu 
|—or 15 per cent. of 9,282—admitted during the year 
just closed. 

Now 368 of these, at. least—or 26 per cent.—we know 
were taught by Hence, for the younger pu 
the true proportion taught by speech lies somew 
| between 26 and 48 per cent. of the whole. The lo 

estimate very much exceeds the figures of Professor 
| Gordon, 
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ls 
have no means of ascertaining whether the pro- 
of our pupils taught by s h is increasing or 
ng; and I think it would be well to direct the 
attention of the editor of the Annals to the'importance 
of collecting and publishing statistics upon this sub- 


be have glanced over the most recent reports of Ameri- 
can s¢..ools for the deaf, and there are a few points 
contained in them to which I shall direct your atten- 


OF the twelfth biennial report of the American Asy- 
jum at Hartford. the principal, Dr. Job Williams, gives 
his views upon what constitutes success in articulation 
He says: 
“We hold that direct and earnest effort should be 
by expert teachers of those branches, to teach 
and speech reading to every pupil, and in no 
ease shoulu that effort be abandoned, until those teach- 
ers are convinced that the pupil will never acquire 
h of speech to be of any practical use. In some 
very uppromising cases the possibility of acquiring 
is not given up for two or three years. Here 
let me say that the criterion of success in speech should 
not be perfect naturalness of tone and inflection. It 
would be unreasonable to expect that, where the sense 
of hearing is wanting. Intelligibility is the prime 
requisite of good speech. Tone and inflection are 
secondary considerations. Ane pupil who has mas- 
tered speech and lip reading so far as to be able to carry 
on conversation in regard to the ordinary affairs of 
life in speech so plain as to be readily understood by 
the members of his own family, even though others 
fail to understand him, should be counted as a success- 
fal articulator and - reader. It is worth while to 
continue the instruction in these branches in many 
eases where the degree of success falls considerably 
short of the ability to on an extended conversa- 
tion, provided that what of speech is acquired is easil 
understood. We must recognize the fact that intelligi- 
ble speech is the readiest and most acceptable means 
of communication with people in general, but it must 
be intelligible. It is worth while for a child to gain 
eyen a limited amount of speech and lip reading (the 
latter is as important as the former) in all cases where 
it can be done without bees > sacrifice in mental de- 
velopment and acquisition of la e. 

We all must agree with Mr. Williams in these re- 
marks. We should, of course, aim to have our pupils 
speak so clearly and distinctly that any one can under- 
stand them; but I am sure Mr. Williams is right in 
saying that a much lower degree of proficiency might 
constitute a nm a successful articulator and speech 
reader. Mr. Williams rightly claims that oral instruc- 
tion is successful if the speech of pupils is intelligible 
to their friends in their own homes, and among their 
own people, even though others have difficulty in un- 
derstanding what they oz. It is a very difficult thing 
fora teacher, and especially for an articulation teacher, | 
to realize this. I have been myself a teacher of articu- 
lation, and I know howthey feel. Their ears are sensi- 
tive to mispronunciations, as mine were. It is difficult 
for them to realize that voices, which to them may be 
disagreeable in tone, may be very sweet and pleasant 
tothose at home, It is difficult for them to realize that 
imperfect speech may be better than none at all, and 


exceed the average earnings of those who are un- 
able to articulate. If this should turn out to be the 
case, what an argument it would be to present to 
legislatures in favor of appropriations for articulation 
teaching ! 
I venture to predict we shall find that our former 
pupils who Pract. even though they may be unable to 
speech, earn more per annum than those who are 
forced to resort ance: to manual means of com- 
munication, and those of t 
as well as speak, are still better off in life. 


Mr. Davidson, of the Pennsylvania Institution, has | 


suggested another valuable line of inquiry. From a 
comparison of numerous letters in his possession, he 
makes the assertion that orally-taught pupils improve 
in their knowledge and use of language after leaving 
school. I would suggest the importance of preserving 
uncorrected letters of your pupils during the whole 
period of their school life, and of keeping up corre- 
spondence with them after they leave school. A com- 
parison of letters written by the same pupil at different 

riods of time would be invaluable as a means of de- 

rmining his progress, and the correspondence in adult 
life might be utilized, for the purpose of collecting sta- 
tistics concerning the earnings and general success in 
life of our pupils. 





THE ACCIDENT AT BEZIERS. 


THE accident at Beziers occurred under quite pecu- 
liar circumstances. It was, in fact, upon a bridge that 
crosses the Orb that the locomotive of a train running 
from Beziers to Cessenan was derailed and thrown 
across the track. The cars behind it crashed into each 
other, and several of them were reduced to fragments. 

The metallic superstructure of the bridge, fortunate- 
ly, resisted, otherwise the entire train would have been 
ee into the abyss and the number of victims 
would have been much larger. As it was, some forty 
passengers were injured, and seven or eight of them 
seriously. Four persons were killed outright. 











that speech so defective as to be unintelligible to 
strangers may be of the greatest value to the pupils | 
in their own homes, and among their own people, as a | 
means of communication, This fact has been specially | 
impressed upon my attention by the report of the| 
Mississippi Institution, which, in many respects, is a| 
very remarkable document. That institution has had 
a class of twelve pupils taught altogether by speech 
and speech reading. While all of them have made 
great progress in speech reading, some have gained but 
little power of s sh. 

Mr. Dobyns, dhe puineivel, says: 

“While I have been more than satisfied that the in- 
stitution was justifiable in the small outlay in this 
department of instruction, yet, for fear my zeal to keep 

with the times may have gotten the better of my 

udgment, I submitted the following questions to the 

rents of the pupils in this class, knowing that they 
esired the very best thing for their children.” 

I will not take up your time by reading the questions 
and replies, but will merely say that the answers demon- 
strate that speech, which may be thought very little 
of by the sensitive ear of the teacher, is considered a 
blessing at home. None of these parents desire their 
children to be removed from the oral department of ' 
the school ; but, on the contrary, they all earnestly re- 
quest that their children be continued in this depart- 
ment. Where there is any difficulty in deciding upon 
the value and success of the articulation taught to our 
popile, with whom should the decision rest? Surely 
with those who are nearest and dearest to our pupils— 
with those who have their interest most at heart. 
Mr. Dobyns, I am sure, is right in referring the ques- 
tion to the parents and friends at home. 

In this report, Mr. Dobyns incidentally remarks 
that now, whenever a new pupil enters the institution, 
the request comes from the parents: ‘Please see if | 

ou can’t teach my child to speak.” He has, there-| 

ore, asked from the Mississippi Legislature an increase 
of appropriation to enable him to employ another 





articulation teacher; and I am sure we all hope he 


ar A ay it. 

1ere is another point in the report of the Mississippi 
Institution to which I would direct your attention. 
Mr. Dobyns has collected and published statistics con- 
cerning the earnings of former pupils, and he goes to 
his State Legislature with the proof that the graduates 
of his school, so far from being dependent upon the 
public for support, are actually wealth producers, 
farning annually a larger amount than the State ap- 
fropriates for the support of the school. He proves | 
hat it is not a matter of charity to educate the deaf; 
= demonstrates that the money appropriated for 
is purpose is in the nature of an investment, yielding 

we ble returns to the State. 
Would urge all schools for the deaf to carry out 
plan of Mr. Dobyns, and collect statistics concern- 
he ne earnings of former pupils. I would suggest 
these statistics should be so tabulated as to dis- 
late the —- of the pupils who could articu- 
and read speech from the mouth from those who 
ha hot. I have no doubt that — who speak 
vean advantage in life over those who do not; and 


A RAILWAY 


The cause of the catastrophe is attributed to the 
bad state of the wooden ties upon which the rails are 
placed. These ties, which were rotten, having given 
way under the weight of the locomotive, the latter 
ran off the track, stopped short, and formed an insur- 
mountable obstacle to the cars impelled by the speed 
acquired.—L’ Illustration. 








ICEBERGS. 

IcEBERGS, abandoned ships, and fog are three of 
the most dreaded hindrances to safe navigation that 
cumber the restless surface of old ocean. All that can 
be done to help the toilers of the deep sea is to put in 
— on comprehensive charts the most reliable 
imits within which ice is likely to be met with by 
passing ships ; or, better still, to distribute as widely 
as possible the latest information with res 
bergs and other dangers. Our hydrographic depart- 
ment issues general siaote setting forth the equatorial 
limits of icebergs, but the invaluable pilot chart of the 
North Atlantic, issued every month by the United 
States hydrographic office, has greater exactness to 


/ recommend it to navigators crossing that stormy sea, 


who are supplied with copies thereof without charge. 
Shipmasters and officers of merchant ships under every 


flag make careful reports to Washington of the general | 


atmospheric and other phenomena encountered at sea 
during their passages over various tracks; ard the 
pilot chart, embodyin 


em who can read speech, | 


ACCIDENT IN 


2t to ice- | 


the recorded experiences of | 
many, is published at the beginning of each month to} 


for some of our information with respect to ee 
drifting about off the coast of Newfoundland and 
the eastward thereof this season, endangering the 
safety of some of our noble transatlantic liners. 

The extremities of glaciers entering the sea in high 
northern Jatitudes are wrenched off by the upward 
—— of the water into which they intrude; and 

he resulting detached icy acted on by wind 
and current, are drifted many a league in an equa- 
torial direction until dissolved under the genial in- 
| fluence of a more vertical sun. From the highest 
point of Whalefish Islands in 69° N., 53° W., at least 
|one thousand icebergs were observed wending their 
| way to the southward, and Markham in his whaling 
cruise to Baffin’s Bay saw fully seven hundred or 
eight hundred icebergs at one time, some of which 
were very large. These pests to navigation have been 
met with in the North Atlantic as early as December ; 
but it may be fairly asserted that they only descend in 
large numbers to low latitudes in the late spring or 
early summer months. One clear day in Tons > 
1874, the ordinary route by the Flemish Cap was o 

structed by an immense icefield to south, north, 
and east, as far as could be seen from a ship’s mast- 
head, and shortly afterward ships were observed there 
with sails furled and frozen in firmly. The Maria ran 
into an iceberg on December 15, 1842, and the Wabeno 
collided with an ice island on December ", 1868, when 
she was so oe. damaged that her crew were com- 
pelled to abandon her. In the latter part of January, 
1844, the Virginia was thirty-four hours fast in the ice, . 
and on January 28, 1890, the steamship Colina was 
similarly situated for twelve hours, with engines 
stopped, in 48° N., 49° W. Next day, about three hun- 
dred miles to the southward, the steamship Mineola 
passed an iceberg seven hundred feet high and one 
mile in length. The bark Mary, on February 15, 1860, 
was suddenly beset by icebergs, in 47° N., 43° W. Her 
bow was smashed, and her crew had barely time to 
get into her frail boats ere she foundered. For five 
days these suffering seafarers were without sustenance, 











BELGIUM. 


|and two died from exhaustion before a rescuing vessel 

hove in sight. On February 8, 1890, the steamship 
Yorkshire py the brigantine Silvia with pro- 
visions, oil, and fuel. The latter vessel had been six 
days in the ice, and was badly chafed. She was then 
| sixty-seven days out on a passage from Figueira to St. 
| Johns. The steamship Lepanto on February 10, 1890, 
| in 48° N., 49° W., passed an iceberg 500 feet high and a 
|furlong in length. P. es have to be made across 
'the North Atlantic in all kinds of weather, and ice- 
bergs, drifting deviously, are a menace to record 
breakers cleaving the thick fog near the Banks of 
Newfoundland. Masters and officers of ocean grey- 
hounds are fully alive to the awful responsibility thus 
thrust upon them at times, when, in the words of 
Spenser, 


Suddenly a grosse fog overspread 

And heaven’s cheerfull face envelo ‘ 

That all things one, and one as nothing was, 

And this great universe seemed one confused mass. 


In July, 1861, the steamer Canadian, while going dead 
slow in thick fog, struck an iceberg which was almost 
level with the sea surface. In May, 1890, the steam- 
ship Parisian in 48° N., 40° W., was going six knots an 
hour in foggy weather when an iceberg was sighted 
only forty yards ahead. The engines were rapidly re- 
versed, but she ran onan outlying ledge and wr 


| slipped off into deep water without damage. A wee 


later in 44° N., 48° , the Beacon Light was steam- 
ing half speed in a fog, when she collided with an ice- 


aid individual navigators in determining upon a cor-| berg ninety feet high and six hundred feet long. The 


rect course of action in the trying circumstances in | 
|which they are not infrequently placed. No fewer} 
ilot charts | 
the Washington au.- | 


than twenty-five thousand copies of these 
were distributed gratuitously b 
thorities by means of branch offices at the large United | 


senate peaee during the twelve months ended June 30, | 
Jommander Richardson Clover, United States | 


1891. 


blow was a glancing one; nevertheless, the danger was 
imminent and terrible. Falling ice crushed in her 
forecastle deck, and other pieces that fell into the sea 
alongside dealt injury to her hull as they rose beneath 
her. Six days later the Danish steamer Thingvalla, in 
47° N., 48° W., struck an iceberg twenty feet high and 
one thousand feet long. Her stem was crushed and 


navy, the American hydrographer, is to be congratu- | sixteen bowplates cut down to within two feet of the 


lated on the international utility of this accurate and | water line. 


Much ice fell on her deck and she was de- 


that ; well arranged guide for North Atlantic navigators. | tained for sixteen hours making the necessary repairs. 
statistics will demonstrate that their average earn-! We are indebted to the supplement of the July chart| A few weeks ago the French steamship La Touraine 
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narrowly escaped destruction. A dense fog lifted for 

afew moments and a huge iceberg was reported as 

right ahead in just sufficient time to steer cleer of it. | 
Tn July, 1890, an iceberg broke in three pieces at the | 
instant a vessel named the Portia was close at hand. 

One piece came up directly beneath her and she was} 
lifted five feet thereby, strained slightly, and had her | 
rudder twisted. Icebergs were especially numerous in 
1890, and the master of a German steamer, the Sla- 
vonia, reported to the United States hydrographer 
that she passed the last remnants of an iceberg on 
July 10 in 49° N., 244° W. This is probably the nearest 
approach of icebergs toward our shores since the 
glacial period, It is thought by some ocean travelers 
that the proximity of icebergs can be readily detected 
by frequent observations of the sea surface tempera- 
ture. We read in one popular work that icebergs 
“eool the water sensibly to the distance of forty or 
fifty miles around, the thermometer sinking seventeen 
or eighteen degrees in their neighborhood,” and again, 
“they cool the water to the distance of thirty or forty 
miles, and the air to a much greater distance.” An- 
other well known writer on physical geography says 
that the presence of icebergs ‘“‘can very generally be 
told in the Atlantic by steady observations with the 
thermometer.” The testimony of practical navigators, 
however, is almost unanimously opposed to this view. 
A eold eurrent of water may be bringing icebergs 
along with it, but the drifting icy masses are not the 
cause of the low temperature of the medium in which 
they float. As a matter of fact, it has often been 
demonstrated that there is not any appreciable dif- 
ference in sea surface temperature even when close to 
the largest of icebergs ; and this is not very remark- 
able, having regard to the poor conductivity for heat 
possessed by water. Moreover, sea temperature could 
not possibly be an infallible guide, for icebergs have 
been observed not only in the warmer water of the 
Gulf Stream, but also to the southward thereof, having 
been transported thither by a strong undercurrent. 
A good lookout man may perchance hear the echo of a 
steam whistle, or the wash of waves, or see the ice 
blink, but there is no doubt that a shipmaster breathes 
more freely when his good ship has passed the limits 
of ice laid down on his pilot chart for the current 
month. 

At the British Association meeting of 1842, it was as- 
serted that unusual prevalence of ice in the North At- 
lantiec was probably the cause of the cool summers 
over our islands of the four immediately preceding 
years, and it was urged that fifty years previously ice- 
bergs did not usually make their appearance in the 
North Atlantic until autumn. Professor Archibald, 
not long since, put forward a similar suggestion ; but 
it would probably be easy of disproof by an unbiased 
examination of the records during the past few years. 
The ice season is rather late this year, but during the 
months of May and June the authorities at Washing- 
ton received reports of icebergs from two hundred and 
fifty ships. Captain P. Myrick, the lightkeeper at 
Cape Race, N. F., reports that ice was exceptionally 
scarce off that coast during the first three months of 
the year. He has not known such an absence of all 
kinda of ice during the last eighteen years, while, at 
the same time, lakes and ponds of the island were as 
free from ice as in July. 

On May 3, the Norwegian bark Europa passed thirty- 
seven icebergs between 49° N., 43° W. and 48° N., 48 
W., and the master believed that there were doubtless 
many more in the vicinity, as the weather was too 
thick to see very far. Next day, the German steamer 
Stubbenhuk passed sixty bergs in almost the same 
geographical position. Two days later, the Lake 
Winnipeg, when in 47° N., 46° W., passed twenty-five 
large bergs in thirty miles. A week later, the Man- 
hattan passed an iceberg four hundred feet high and 
one quarter of a mile in length. On the 15th, the 
master of the Ulunda saw hundreds of bergs of all 
sizes within two hundred and twenty miles of St. 
Johns, N. F., and next day a berg was seen aground 
about half a mile from the entrance to that harbor. 
The German steamer Hafis, in 46° N., 47° W., passed a 
large berg which was six hundred feet high and four 
miles long! In 50° N., 45° W., the sailing ship Habi- 
tant spent two days picking her way through a group 
of twenty-five bergs, some of which were of gigantic 
oy ortions. The bark Zimi, on June 6, was beating 
o the westward in 46° N., 538° W., and every time she 
stood to the northward it was noticed that the northern 
edge of the Banks of Newfoundland was crowded with 
icebergs which were at first mistaken for land covered 
with snow. The steamer Prodans, on June 13, passed 
a berg five hundred feet high, and square shaped, with 
a side of one mile ! 

Ice is also a danger to vessels making southern pass- 
ages to the antipodes or rounding Cape Horn. Ice- 
bergs from the Antarctic ice barrier are more numerous 
and more terrible than those from tortuous Arctic 
glaciers, and drift much nearer to the equator. Being 
tabular in form, they differ from the fantastically 
shaped bergs of northern latitudes, and it has been 
estimated that thirty years’ fog and snow are required 
to complete the formation of the usual southern berg. 
The Antarctic ice cap has sufficient seaward slope to 
ermit of a forward movement, and the southern ice- 
ergs are enormous masses broken off its outer edge, 
which forms an icy cliff, with an upper surface glisten- 
ing like a plain of frosted silver. 

fessels arriving recently at Australia from England 
report having fallen in with many icebergs to the 
southeastward of the Cape of Good Hope. On 12th 
December, 1891, in 44° S., 14° E., the Winifred was sur- 
rounded by bergs 400 ft. high, one of the largest of 
which broke up, but not near enough to injure her. 
About the same date the Salamanca passed ten, and 
the Persian Empire fourteen bergs. Along the Cape 
Horn route, however, icebergs have been exceptionally 
immense and frequent. From the 4th to the 9th Feb- 
ruary, between 57° S., 147° W. and 59° S., 109° W., the 
steamship Fifeshire passed very many icebergs at short 
intervals. But little more was heard of southern ice 
until a few weeks ago. The splendid Aberdeen iron 
ship Cromdale, Captain E. H. Andrew, left Australia 
on Ist March, and all went well till the 6th April, when 
running nine knots an hour in 46° 8., 36 W. a large 
iceberg was observed right ahead, but only just in 
time to steerclear of it. At daylight the sea was found 
to be studded with icebergs, fn the words of the, 
“ Ancient Mariner :” 


| cades of salt spray. The good ship was extricated from 


| somewhat and revealed an immense mass of ice, along 


“ The ice was here, the ice was there, 
The ice was all around; 
It cracked and growled and roared and howled 
Like noises in a swound.” 


Sail was reduced, and all hands kept on deck in readi- 
ness for any emergency. The Cromdale was standing 
into an extensive horseshoe-shaped bay in the side of 
an ice island of almost gorge magnitude. Ver- 
tical icy cliffs, fully 300 ft. high, were on each side and 
ahead, with the sullen sea pouring over them in cas- 


her perilous position by dint of sterling seamanship, 
but at one time it seemed that she must inevitably be 
dashed to pieces, with all hands, on the terrible icy 
shore under her lee. At least fifty of the many bergs 
in this bay were peculiarly opaque, and Captain An- 
drew suggests they had just previously floated with the 
then upper parts submerged. The sea temperature 
was 51°, and such relatively warm water would rapidly 
dissolve the under parts of the bergs, and cause them to 
topple over frequently. The sea surface temperature 
had been carefully taken at regular intervals; but, as 
usual, afforded no indication of the proximity of ice, 
and this observant shipmaster had similar experience 
three years ago in the ship Derwent. Water within 
half a mile of a berg showed no change in temperature. 
One berg passed by the Cromdale was 1,000 ft. high ! 
This may seem an incredible altitude to dwellers on 
shore, remembering that only about an eighth of a float- 
ing icy mass is exposed to view. Nevertheless, we shall 
show that other instances of equally lofty ice islands 
are.not far to seek. The bark Noel, of Arendal, Capt. 
Jorgenson, passed an ice island 1,000 ft. high, and nearly 
7,000 ft. long, when in 50° 8., 118° W., on the 6th Octo- 
ber, 1890. On the 16th of last May the Aberdeen bark 
Strathdon, Captain A. T. Wills, encountored foggy 
weather, and, upon slightly clearing after two days, in 
45° 8., 25° W., enormous icebergs were discovered in | 


every direction. Fog shut down again,and it was 
only by skillful handling that she escaped total loss. 
One ice island, not less than 1,000 ft. high, was only 
narrowly cleared. That afternoon she was surrounded 
by bergs, and the only opening scarcely appeared wide 
enough for her to pass through. She reached open 
water by this outlet, but her yards almost grazed the 
icy heads on each side of her. The weather cleared 


which she sailed twenty miles to the southwestward, 
and hove to for the night. At daylight an ice island, 
having an altitude of 800 or 1,000 ft., stretched along 
to leeward as far as could be seen, and, after sailing 
forty miles along it, she got into a clear space and hove 
to. Next day there were seventy other bergs in sight, 
but the monster of the previous day had disappeared. | 
The last ice was seen in 42° 8., 30° W., on the A} 
pleasing and almost unique incident in connection with 
this danger from ice occurred after the Strathdon ar- 





rived at London. Captain Wills was —— by his 
crew with a testimonial expressing their unanimous | 
thanks “in recognition and admiration of the able and | 
seamanlike manner” in which he “handled the ship | 
under cireumstances which it has seldom been the mis- | 
fortune of any merchant vessel and her crew to pass | 
through.” Captain Lewis, of the bark Valdivia, re- 
ported on arrival at Falmouth, from Pisagua, that on 
2ist April, during foggy weather, in 50° S., 50° W., he| 
saw many icebergs. hen in 43° S., 35° W., at three | 
o’clock on the morning of the 24th, the Valdivia passed | 
a very large berg quite close enough to jump upon it. | 
She was traveling eight knots an hour at that time, | 
but owing to the darkness the berg could not be seen 
further than a ship’s length astern, although when the | 
moon rose it could be distinguished when four miles 

distant. During the next eight hours she passed eighty- 

five bergs, some of which could scarcely be discerned 

until close alongside. They looked excessively opaque | 
from afar off, but nearer proved to be of a dark green | 
color. The last berg, seen at a distance of ten miles, ' 
was fully 8,000 ft. long and several hundred feet high. | 
Captain Lewis remarks that the sea surface tempera- | 
ture varied but little on either side of the bergs for 
some distance. At nine o’clock, on the night of the | 
27th, in 39° 8., 31° W., the bark passed a detached piece | 
of ice 100 ft. long, which was first observed by the noise 
of the sea washing overit. A large number of bergs' 
had been seen that day, and the last was 130 miles | 
nearer the equator than the limit laid down on the 

chart. Captain Lewis had experienced an exception- 

ally strong current to the northeast for some days, and 

infers that this accounts for the ice being seen so far to 

the northward. About one o’clock on the morning of | 
28d April, in very dark rainy weather, the Dundee ship | 
Duntrune, bound from Iquique to Dunkirk, when sail. 
ing about ten knots an hour, collided with an ice island | 
in 47° 8., 38° W., which was not observed till too late. 

She rebounded and again struck. Her bowsprit broke | 
off, her bows were smashed in, her foretopmast came 

down, and the seaswept her decks and poured into the | 
forecastle through the apertures in her bow plates. 

All hands cleared away the wreck with the indomitable 

pluck and ready resource of true seamen, while at the 

same time the boats were prepared, lest worse befall 

them. At daybreak the Duntrune lay to windward of an 

ice island 300 ft. high, which stretched northeast and 

south west from horizon to horizon apparently without | 
a break. Her position was far from desirable. Four 
feet of ice lay on her forecastle deck, the gale shrieked | 
across her rigging, and at any moment another col- 

lision might take place with the drifting danger to 

leeward. Eventually she was steered through a nar- | 
row opening and found herself surrounded by hun- | 
dreds of other bergs, with barely two miles of open | 
water. A channel was discovered through this icy | 
cireular barrier, and she had only just cleared it when | 
a huge iceberg broke up, effectually blocking up the 
passage to safety. Had she been delayed for ten min- | 
utes her loss would have gone to swell the total of in- | 
explicable shipping disappearances. She passed the | 
last ice on the 26th, and the first news of her misfortune | 
reached England by the French steamship Ville de | 
Rosario, to which she had signaled near the equator. 
The Duntrune eventually arrived at her destination 

without further mishap. On 10th May, between 45° S., 
37 W. and 43° 8., 35° W., the ship Invercargill passed 

more than 100 icebergs. One was 300 ft. high, and over 
atmile in length. Many of the others were of equal al- 


— The Hesperus, when in 44° 8., 39° W., on 18th 
ay, 


a white berg, in shape a square of one 








mile side; and its height, measured by sextant, 4op@ 
Another berg was brown and black, giving it the ft 
a ce of an earthy island. Captain 
Antarctic explorer, Many years ago sawa 
berg with large pieces of rock upon it weighj 
tons, and nearly covered with mud and stones, 
mens of the rock were procured, and proved to ot 
voleanic origin. Another berg, somewhat gj 
laden, was deemed an island, and the delusion oat 
dispelled by landing thereon. In the early 1norning 
of the 2ist May, the four-masted ship Loch To 
Captain Pattmann, sighted an iceberg in 45° § ae 
W., and by noon the whole sea as seen froma 
seemed strewn with icebergs all around, which were 
200 ft. high and 400ft. long. On 2d June, in 45°§., 87° W 
the County of Edinburgh numerous | ex. 
tending 100 miles and ranging from 200 to 900 ft. 
It will be seen that the southern icebergs are of ‘yp. 
usual proportions and moving in close array this 
but we should be wrong to assume that they tev 
broken the record. Icebergs of the southern hem). 
sphere have not infrequently been reported of heights 
surpassing the limits of belief. An immense icy mags 
was passed by twenty-one ships between December 
1854, and April, 1855, drifting about in 40° 8., 29° w’ 
It was 300 ft. high, 60 miles long, and shaped like 
horseshoe, presenting to oe navigators a sheltered 
bay between its arms not less than forty miles acrogg, 
The steamship Great Britain steamed fifty miles along 
the outer side of one arm; and an ewigrant ship, the 
bat gee Star, having sailed into this icy bay, was lost 
with all hands. Two other ships, the Cambridge and 
the Salem, are known to have also been embayed, but 
fortunately were extricated without damage. A simi- 
lar, but smaller berg, was once met by the Agra in the 
North Atlantic. She ran into a bay in the center of an 
iceberg which was nearly two Iniles across at the ep- 
trance, and experienced great difficulty in beating out 
again. In August, 1840, the Dutch ship Generaal Baron 
von Geen, in 38° 8., 15° E., passed an ice island 1,000 
ft. high, and the Agneta, in March, 1855, passed one 
960 ft. high, in 53° 8., 15° E. In May, 1887, the bark 
Inchgreen passed close alongside of an iceberg in the 
lone southern ocean, which was estimated by Captain 
Miller, her commander, to have had an altitude of 10 
ft. above the sea surface, and to have been quite seven 
miles in length. In December, 1856, a vessel passed 
four iarge bergs close together in 50° 8., 48° W., one of 
which was 700 ft. high. Even when southern icebergs 
are less lofty than those above quoted, they far exceed 
the northern icebergs in their other dimensions. In 
September, 1865, the Alice Davies, in 47° 8., 39° W., 
passed a flat-topped ice island, which was about twen- 


| ty-five miles long in a north and south direction, but 


extended to the northwest further than the eye could 
perceive. The Edmond, Captain Smithers, in Decem- 
ber, 1859, passed a berg 580 ft. high, in 51° 8., 44° W., 
which so much resembled a rocky island that it was 
reported as such. About a fortnight earlier the Gleaner 
had passed a berg 200 ft. high when one degree further 
to the westward, which was equally difficult to distin- 
guish from land until she sailed close to it. In Decem- 
ber, 1861, the Queen of Nations fell in with a berg in 
57° S., 146° W., which appeared to have much earth 


jadhering to it, and in 54° S., 170° W., she passed a 


larger one, not less than 720 ft. high. In November, 
1854, the Great Britain passed no fewer than 280 be 
while running along the 56th parallel of south latitude 
between the 112th and 92d meridians of west longitude, 
while at the same time the Golden Era, proceedi 
along the 63d parallel, did not meet ice until the? 
meridian was reached, when she was surrounded by 
ice, and narrowly escaped destruction. 

Other well authenticated instances might be given 
of immense icebergs, or ice islands as they are termed 
indifferently by navigators, having been passed by 
ships in high southern latitudes, but we have written 
endintens to demonstrate that an altitude of 1,000 ft. 
above the sea surface, as reported by Captain Andrew, 
of the Cromdale, is quite within the limits of probabil- 
ity for southern icebergs, even after making due allow- 
ance for the chance of error naturally present at 4 
time when astonishment and imagination most power- 
fully affect an anxious observer. . 

From information set forth on the more recent issues 
of the weekly United States Hydrographical Bulletin, 
we gather that some of the passenger steamships have 
crossed the Atlantic between the Old World and the 
New without any ice having been seen = | those on 
board. It does not, however, follow that icebergs were 
not nigh in the vicinity of the Banks of N ewfoundland 
in foggy weather.— Nautical Magazine. 





HOW OLD IS THE WORLD? 
By the Rev. H. N. Hurcurnson, B.A., F.G.S. 


GEOLOGY is not one of the exact sciences withs 
mathematical basis, like chemistry or electricity. 
Nevertheless, problems arise now and then which are 
capable of mathematical investigation. The problem 
of the earth’s antiquity, or rather that of the duration 
of geological time, which is not the same thing, 1s one 
that has attracted much attention, and has led toa 
long controversy between certain physicists on the one 
hand and geologists on the other. According to the 
“nebular hypothesis” now generally accepted, our 
planet had cooled down from a molten and somew: 
viscous state long before geological time began—that 
is, before a watery ocean settled down by condensa 
tion from a heated atmosphere, and left our air asit 
now is, mostly composed of the incombustible element 
nitrogen, with a little oxygen, a variable amount 
aqueous vapor, and a trace of carbonic acid. How 
many #ons passed away before this state of things was 
arrived at, no one can say. Such times were pre-gee 
logical. But at last an ocean formed, then, per 
later on, dry land appeared; the wind blew and t 
rains fell, as they do now, and the earth reached 
phase which geologists believe to have been, gene 
speaking, not very unlike that of the present ay. 
The question of geological time is the question of 
duration of this phase. The great series of strati 
rocks (including lava flows and intrusive igneons Tr 
such as “ dikes”) were formed during geo ogical - 
and these are the pages on which the earth has 
corded her history. Naturally, therefore, the 
endeavors to seek for some means of calculating 
length of time required by Mother Earth to write 
autobiography. 
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the earlier modern geologists, Hutton and his 
followers. who, by teaching the great principle of uni- 
formity in geological actions, placed the ce on a 
sound and reasonable basis, and gave it an enormous 
were. unfortunately, so greatly impressed 
inpothia idea that they could see no trace of a begin- 
orsign of anend, Sir Archibald Geikie, in his 
address as president of the British Association, 
in Edinburgh, has thus eloquently described 
state of mind: “ When the curtain was then 
raised that had veiled the history of the earth, 
looking beyond the brief s within which 
they had sup that history te have been trans- 
* beheld the records of a long vista of ages, 
ing far away into a dim, illimitable past, the 


lt 


first 
and men, 


ub 


pect vividly impressed their imagination. Thus 
Pre idea arose and gained universal acceptance, that, 


as no boundary could be set to the astronomer in 

is free range through space, so the whole of bygone 
eternity lay open to the requirements of the geolo- 
gist. . - This doctrine was naturally espoused 
with warmth by the extreme uniformitarian school, 
which required an unlimited duration of time for the 
accomplishment of such slow and quiet cycles of 
change as they conceived to be alone recognizable in 
the records of the earth’s past history.” 

This extreme teaching, in itself a reaction against 
the old-fashioned previous teaching, produced another 
reaction, andsthe pendulum of opinion swung back to 
some extent; only one but still sufficiently to raise 
a controversy. e physicists, led by Lord Kelvin 
(Sir William Thomson), began to look about for some 
means of checking these enormous demands. Lord 
Kelvin considered the question of the world’s antiquity 
from the physical standpoint. His arguments, or 
rather calculations, were based on three important 
considerations. These we must notice; but as our 
object in this paper is to consider purely ofa 
measures of time, and his methods can only be judged 
by the mathematician and astronomer, we must con- 
tent ourselves with a very brief account of his conclu- 
sions. Lord Kelvin arrived at a very different conclu- 
sion, and this was derived from three distinct lines of 
reasoning, or rather calculation. First, he considered 
the internal heat, and rate of cooling of the earth ; 
secondly, the tidal retardation of the earth’s rotation ; 
and thirdly, the origin and age of the sun’s heat. 

With regard to the earth’s heat: the rate of in- 
crease of temperature downward from the surface is 
known, for a certain distance, by observations in 
mines. As many of our readers are already aware, it 
is about 1° F. for every 50 or 60 feet. But this rate is 
not maintained, and becomes less at great depths. 
Then with regard to the earth’s present temperature— 
about 36° F. at the bottom of the oceans. rom such 
available data he calculated that the earth could not 
have consolidated, from its former molten state, less 
than 20 millions of years ago, nor more than 400 mil- 
lions. In the one case the underground heat would 
have been greater than it actually is; in the other 
there would have been no sensible increase in temper- 
ature downward. He afterward inclined toward the 
lower limit rather than the higher one, and said that 
we ought to be quite satisfied with 100 millions of 
— for the duration of geological time. Professor 

‘ait would even limit the period since the earth’s con- 
solidation to 10 or 15 millions of years. 

We pass on to the argument from the tides. It is 
generally admitted that the daily tidal waves must, in 
some degree, diminish the rate of rotation of the earth 
on its axis. Its action has been compared to that of a 
brake on a wheel. At cone time, then, the rotation was 
more rapid; in other words, the earth’s day was shorter, 

since been steadily getting longer. If we 
assume any antiquity for the globe greater than 
100 millions of years, he thinks the flattening at the 
poe would be greater, owing to utes centrifugal 
aeemaning been formerly exerted by the more rapid 
rotation. 

Lastly, Lord!}Kelvin has attempted calculations 
based upon the radiation of heat from the sun, and 
also upon the amount of heat generated by the falling 
together of meteoric masses, such as by clashing to- 
— may have given rise to the sun. He admits, 

owever, that his conclusions from this source are, 
from the nature of the case, less reliable. Still, like 
the other calculations, they point to a comparatively 
small number of millions of years, perhaps about 
twenty. The sun may, however, have continued to 
receive showers of meteorites, and thus to be replen- 
ished with heat; which would disturb these calcula- 
tions. Moreover, certain chemical changes may be the 
means of liberating heat in the sun. 

But we will not dwell on these difficulties here. It is 
hardly necessary to say that most geologists consider 
that conclusions such as these are too sweeping. See- 
ing what vast changes have taken place on the earth— 
so many thousands of feet of solid rock formed by slow 
deposition in water, so many new forms of life intro- 
duced at certain epochs, while others were extin- 

ished—the logist cannot bring himself to be- 
eve that all the changes (only fully realized by those 
who oe record of the rocks) could have taken 
place within 20 or even 100 millions of years. Some, 
doubtless, would demand much more time, and refuse 
toaccept even the limit of 400 millions. No one dis- 
trusts the actual calculations; but many do seriously 
distrust the data (or want of data) upon which they 
thee Hence s orion, Giiiosnce has arisen 

en geologists and physicists with regard to the 
duration of geological time. Mathematics are an ex- 
cellent mill, and will grind out beautiful results; but 
er you get out of this mill depends very mueh on 
. t you put into it, and if you put in material based 
a certain assumptions, you must not be surprised 

as a result tainted with similar uncertainty. 

_*#t us quit this somewhat unsatisfactory region of 








*Viz., the 4,000 years of Archbishop Ussher'’s Chronol mere 

ous Opinion,” nowhere expressed in p my —— 
getters some uncertainty as to the amount of heat radiated by the 
that is het ee Helmhoitz’s theory as to the source of the sun’s heat, 
pm t it is due to the slow contraction of the sun's bulk, and as- 
with ae tha; the sun has derived its heat solely in this way, we may say 
fem ada nty thatthe contraction of the sun to its present size 
than ter as large as the earth's orbit would not have farnished 
—~ Bae 00,000 times as mach heat as the san now supplies ina 
t from theoretical considerations it seems probable that a gas- 


Mass losing heat by radiation, and contracting under its own gravit 
} poy in temperature. So that it is possible that tap anpaal hone 2 


Ormer times may have been Jess than at present, even though the 
Surface was then greater.—A, C, RANYARD. 


speculation and see what further light can be 
from the science of geology. It will be in to 
compare — results that nay be obtained with those 
above mentioned, and to see whether — harmonize. 

The geologist knows only two time pro- 
cesses; one is rock formation (deposition), the other 
rock destruction (denudation). A third is sometimes 
referred to, namely, changes in the organic world in- 
volving the appearance, from time to time, of new 
species, genera, families and orders of plants and 
animals—changes which are comprehended under the 
one word ‘‘evolution.” But this kind of change, which 
has been going on ever since the oldest (Archwan) rocks 
were first formed, concerns the biologist more than the 
geologist. The biologist, as Professor Huxley said, has 
no clock, and must take his time from the geological | 
clock. In other words, when, on passing from one 
| rock formation to another, a great change in the fossils 
is noticed—as, for instance, in passing from primary 
rocks to secondary or from secondary to tertiary—the 
lapse of time required to bring about such evolution- 
ary change can only be gauged by the thicknesses of 
the strata in which the different fossils are found, and 
part Vy, in the two cases above quoted, by the ‘‘strati- 

p jeal break” between the two sets of strata; that 

at e amount of rock denuded during the interval 
between the two eras. As the Greeks used to detect 
“the lazy foot of time” by the slow dropping of 
water from aclepsydra, so the geologist measures his 
periods by the work of water, either as a rock de- 
stroyer or asarock former. This is our water clock, 
and our two measures of time are (1) depth of rock 
denuded, (2) depth of rock deposited. Now the con- 
dition of the water clock’s accuracy as a time keeper 
was uniformity of action, that the drops should con- 
tinue falling at the same rate; so with the geological 
elock. These two processes, so closely related to each 
other, must be re yg to have been working 
throughout geological time (that is, the time during 
which the t series of stratified rocks were being 
| formed) with considerable uniformity. This brings us 
| back to the ‘theory of uniformity,” originated by the 
|illustrious Hutton, and expanded and explained by 
Playfair and > = 

Readers of Knowledge will hardly need to be told 
that ‘“‘denudation” is chiefly effected by “rain and 
rivers.” The consequence of “denudation” in one 
| place is rock formation in another; the one is comple- 
|mentary to the other. In other words, the debris of 
;continents is carried by rivers into lakes, seas and 
| estuaries, there ‘to settle down and “sow the dust of 
| continents to be.” Now rivers depend for their su 
plies on rainfall ; hence rainfall 1s one of the main 
actors in problems about denudation. Geologists 
believe (from a mass of evidence in the stratified rocks 














which it would take too long to expound here) that 
the rainfall has, in past periods, been pretty much 
what it is now in various parts of the world—not neces- | 
sarily in Hurope. It may, however, have been some- | 
what greater as far back as the Archean and Palao-| 
zoic times, when, perhaps, the earth was ostensibly 
warmer and the sun sensibly hotter. Hence, geologists 
consider that they are justified in attempting to form 
some kind of estimate of former periods of time from 
the two processes above referred to. Not only is it 
possible thus to compare one period with another and 
to say which was the longest, but we venture to think 
that it is justifiable to attempt to calculate the limits 
of geological time on the basis of the rate at which 
strata may be formed. We want to translate feet of 
rock formed into years. To give a mathematical basis 
to geology is one of the great problems of the future. 
What degree of success awaits such efforts we cannot 





say, but certain attempts have been made to gauge 
denudation, and to see at what rate it goes on. ith 
regard to deposition of strata, very little, if anything, 


has been done, and we cannot help thinking that im- 
portant results might be obtained in this direction; 
but of that we shall speak presently. 

Let us briefly consider the first operation, namely, 
the wearing away of land. The — of atmospheric 
denudation has been arithmetically investigated, in 
order to ascertain at what rate a given continent, or 

rtion of a continent, is at present being worn down 

y ‘rain and rivers.” Take the great area drained by 
the Mississippi, which is what geographers call its 
“basin.” The area of this basin is reckoned to be 
1,147,000 square miles. It is clear that all the mud. 
sand, etc., brought down by this great river to the Gulf 
of Mexico must be derived from the rocks and soil in 
that area; the next step is to find out how much solid 
matter is brought down every year. Most extensive 
and accurate determinations upon this subject have 
been made by the United States government. As the 
mean of many observations carried on continuously at 
different parts of the river for months! together, 
Messrs. Humphreys and Abbot, the engineers em- 
ployed to investigate the physics and hydraulics of 
the Mississippi, found that the average proportion 
of sediment contained in the water is y,55 by weight, or 
vos by volume. But, besides the matter held in 
suspension, they observed that a large amount of 
coarse detritus is constantly being pushed along the 
bottom of the river. They estima that this moving 
stratum carries every year into the Gulf of Mexico 
about 750,000,000 cubic feet of sand, earth, and gravel. 
Their observations ted them to conclude that the 
annual discharge of water by the Mississippi is 19,500, - 
000,000,000 cubic feet, and consequently that the 
weight of mud annually carried into the sea by this 
river must reach the sum of 812,500,000,000 pounds. 
Then, taking the total annual contributions of solid 
matter, whether in suspension or moving along the 
bottom, they found them to equal a prism 268 feet 
high, with a base of one square mile. 

ut, besides all this, there is in every rivera large 
amount of matter chemically dissolved. This consists 
chiefly of carbonate of lime, dissolved by rain water in 
filtering through rocks before it reaches the river. 
Properly toestimate the loss sustained by the surface 
of a river basin, we ought to know the amount of min- 
eral matter thus removed, as well as that referred to 
above ; and to make sure of good results, we ought to 
have the total volume of water discharged, from meas- 
urements made at different seasons and extending over 
a series of years. Such data have not been fully col- 
lected from any river, though some of them have been 
ascertained with approximate accuracy, as in the cases 
of the survey of the Mississippi and the Danube. Asa 











rule, more attention has been paid to the amount of 
mechanically suspended matter than to the amount in 
solution. 

We must, Mespetem conan ourselves to the former, 
but it inust be borne in mind that the following esti- - 
mates are under-statements of the truth, because the 
amount of dissolved matter is left out. Some of the 
results obtained are as follows: The Mississippi, with 
a basin of 1,147,000 square miles, discharges annually 
7,459,267,200 cubic feet of solid matter; the Rhone, 
with a basin of 25,000 square miles, discharges 600,381, - 
800 cubic feet of solid matter; the Danube, with a 
basin of 234,000 square miles, discharges 1,253,7388,600 
cubie feet ; the Po, with a basin of 30,000 square miles, 
discharges 1,510,187,000 cubic feet. Now asall thissolid 
matter comes off the surface of so much land, the area 
of whichis known, it can easily be calculated what 
thickness of rock must have been removed (on an 
average) to produce the amount brought down to the 
sea, as given in cubic feet. 

On elevated land, where mountain streams run faster, 
more rock is removed than over low plains or gentle 
slopes, where rivers run slowly. But we only want a 
general average for the whole area. An illustration 
may serve to ake this clear. Given a lump of butter, 
containing so many cubic inches, and a slice of bread, 
with area so many square inches; any school boy could 
find what the thickness of the butter would be when 
spread evenly over the bread, The results for the great 
rivers were as follow : The Mississippi removes yy), foot 
from its area in one year, or one foot in 6,000 years; the 
Rhone removes y,'55, or one foot in 1,528 years; the 
Danube removes 3, or one foot in 6,846 years; the 
Po removes +},, or one foot in 729 years. ow these 
are very important results, and since the physics of the 
Mississippi have been more carefully studied than those 
of perhaps any other river, and as that river drains so 
extensive a region, embracing so mong varieties of 
climate, rock and soil, we shall probably get the best 
results by taking the Mississippi rate of denudation as 
a fair one. 

Let us see, then, what that rate means. It means 
that the surface of its basin will be lowered 10 feet 
(generall ) in 60,000 years ; supposing the rate to con- 
tinue, 100 feet in 600,000 years, and 1,000 feet in 6,000,- 
000 years. Apply.this to the whole of North America, 
the mean height of which, according to Humboldt, is 
748 feet above sea level, and we find that this conti- 
nent would be worn away in about 444 millions of 
years. The same kind of calculation, based upon the 
rate of denudation by the Upper Ganges, has been ap- 
plied to the continent of Asia, and a shorter length of 
time was found to be required to wear it all down to 
sea level. But the Ganges rate seems to be hardly a 
fair one, so we will keep to the Mississippi. Such cal- 
culations are made on the assumption that no serious 


|changes take place in the way of earth movements, 


raising or depressing a continent. Upheaval would 
undoubtedly quicken the rate of denudation, by giv- 
ing greater velocity to the rivers (on account of increas- 
ed fall), and in the same way depression would check the 
rate of denudation. But in spite of this possible ele- 
ment of disturbance, the result above given is an im- 
portant one. 

Now the amount of denudation that might thus 
take place over the North American continent is @ 
mere trifle compared to the vast denudation which 
must have taken place in order to provide the 
prodigious amount of solid matter contained in the 
whole series of stratified rocks. Their total estimated 
thickness is about 100,000 feet! It is clear, then, that 
amuch greater number of millions of years was re- 
quired to lay down this great series of sedimentary 
rocks on ocean beds, especially when we reflect that 
such material had to be distributed by ocean currents 
over vast areas, and also that many of these rocks 
were built up very slowly in the deeper parts of oceans 
by the slow accumulation of organic remains, This 
applies, for example, to the carboniferous limestone, 
the oolites, and the chalk formation. 

Evidences of great denudation abound both in Great 
Britain and in Europe, and in all parts of the world. 
Thousands and thousands of feet of solid rock have 
been removed, and yet such phenomena were by 
no means spread over the whole of geological time. 
We can often prove that even in the interval between 
two successive periods enormous denudation took place, 
and the mind is bewildered in endeavoring to combine 
with any reasonable amount of time uired for such 
intervals the much greater periods required for the ac- 
cumulation of the subsequent or overlying strata. 
Any student who is familiar with geological sections 
can call to mind numerous examples of great denuda- 
tion. 

For instance, what a vast period of time is indiéated 
by the upheaval and subsequent denudation of the 

re-Cambrian (or Archean) rocks before those of the 

alwozoic era were deposited on their upturned edges ! 
Noattempt has been made to estimate in years this in- 
terval. r, to take another case, it is found that in 
many parts of our — a t thickness of the car- 
boniferous rocks, — ly the coal measures, was de- 
nuded away before the advent of the Secondary or Meso- 
zoic era. Sir Andrew Ramsey has calculated (from sec- 
tions drawn to scale) that a covering of rock to the depth 
of one mile was removed from the surface of the Men- 
dip Hills, and most of this destruction took place dur- 
ing the above interval. No one has yet attempted to 
apply a rate of denudation to this case, for the uncer- 
tain elements in such a problem are many. The Mis- 
— rate of one foot in 6,000 years would hardly be 
applicable, being an average for a large area including 
mountains, valleys, and plains; whereas the Mendip 
Hills are a small hilly area. If we could find the rate 
at which some of our present mountainous regions are 
being worn down, and obtain an average therefrom, it 
might be justifiable to apply such an average to the case 
in point. But mountains are com of hard and 
often crystalline rocks, and this fact would tend to 
counteract the more rapid erosion due to the velocity 
of mountain streams. 

We will now endeavor to point out a method that 
might possibly lead to valuable results if followed, and 
from which an average rate of rock formation might be 
obtained. 

Take the ease of tne Mississippi. What becomes of 
all the solid matter brought down by this river? It 
mostly finds its way iato the Atlantic, for the Gulf of 
Mexico is swept by that powerful current the Gulf 
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Stream. It would not be spread all over the Atlantic 
bed, for some may be carried up to the North Sea and 
Arctic Ocean ; and again, there are large areas in the 
Atlantic where no sedimentary deposits are forming, 
but only globigerina ooze, pteropod ooze, or the red 
clay (believed to be voleanic onl oven cosmic dust). 
These areas are far from land, and some of them are 
the deepest recesses of the Atlantic. Suppose that all 
the debris from the North American continent were 
being washed into the Atlantic only. Now this ocean 


is larger than North America in actual area, but we | 


may subtract the areas devoted to globigerina ooze or 
red clay. 

What these areas are could doubtless be estimated 
by Mr. Murray, of the Challenger expedition. 
not know how much they are; but let us suppose that 
when this is done an area remains equal to the conti- 
nent of North America. Then it would follow that all 
the rock material removed from that surface of land 
settles down to form new rocks on an area equal to that 
of the land from which it came. Now if, taking the 
Mississippi rate, one foot is removed from the former 
area in 6,000 years, it follows that about one foot is 
added to the latter surface in the same time. It would 
really be rather more, because the new material would 
be soft and unhardened by pressure, while the old 
rocks from which it came were compressed and hard- 
ened before they came up to form a land surface. But 
this difference may be neglected. It will thus be seen 
that a result of some value is obtained, namely, just 
what we have been seeking 
formation. 

The question arises, ‘Is this rate of rock formation 
over a large area of sea bed, viz., one foot in 6,000 years, 
too rapid?’ We are inclined to think that itis. It 
might apply to strata formed in shallow waters, but it 
seems too high a rate for those formed in deeper wa- 
ters, and certainly is inapplicable to slow-growing de- 
posits like globigerina ooze. However, let us see what 
we can make of it. The whole series of stratified rocks 
is generally estimated at 100,000 feet—taking all the | 
formations and. adding their thicknesses together. | 
Here would be a measure of geological time, if only we | 
knew the average rate at which they were built up. Sup- 
pose we apply the rate just obtained and see what it| 
leads to. If one foot is formed in 6,000 years, 100 | 





will be formed in 600,000 years, and 100,000 feet in 600,- 
000,000 years. Six hundred millions of years! This is 
more than Lord Kelvin’s extreme limit for geological 
time, or the time since the earth consolidated from a 
molten state. And yet we have taken arate of rock | 
formation that appears not to err on the side of rapid- | 
ity ; and. moreover, this calculation makes no allow- | 
ance for those great ‘ gaps ” or ** breaks” in the 100,000 | 
feet of the geological record with which the student 
will be familiar. 

Again, it makes no allowance for the necessarily slow 
rate at which organic deposits were formed, and forma- | 
tions of this kind oecupy no small fraction of the whole | 
series of rocks. For example, the great mountain 
limestone in one district is 4,000 feet thick ; the chalk 
in the Isle of Wight is 1,000 feet thick ; then there are 
the oolites between, to say nothing of Silurian lime- 
stones below. 

It is, therefore, not surprising that geologists are dis- 
satisfied with the limits laid down by Lord Kelvin and 
others. They demand much more time than he will 
allow, and we think that the calculation above given 
justifies such a demand. His later estimate of only 
100 millions of years certainly seems too small. Prof. 
Huxley, some vears ago, endeavored as it were to make 
peace between the two parties in this controversy by 
taking the latter limit of 100 millions and applying it 
to the stratified rocks. 

If 100,000 feet of rock were formed in 100 millions of 
vears, then the rate of rock formation would be one 
foot in 996 years—say, roughly, 1,000 years. Now the 
result we obtained above was one foot in 6,000 years, so 
that our rate is six times slower than that which fol- 
lows from Lord Kelvin’s computation, and we venture 
to think that it would be more acceptable to geolo- 
wists. 

One cannot help hoping that before long some at- 
tempts will be made to observe the rate of deposition 
in different seas. Would not observations of the 
amount of sediment suspended in sea water, taking 
samples from various depths, be useful? But it would 
be better still if some one would let down vessels (like 
rain gauges) on to the bed of the sea in various spots, 
leave them there for twenty years, and then take them 
up and measure the amount of solid matter contained 
in them. They could be attached to buoys by thin 
wire ropes ; thus the sites would be indicated and they 
could be pulled up. Or again, perhaps in the future 
an international committee of scientific men may be | 
formed to observe and measure the amounts of debris 
brought down to the Mediterranean by all the princi- 
pal rivers flowing into it! It would take a long time, 
but the work could be divided up, and when done we | 
should have a fair idea of the amount of sediment set. | 

| 
' 


tling down in that area of sea, and so could calculate 
the rate of rock formation that obtains there.— | 


Knowledge. 


A FLORAL CLOCK, 
AMONG the many persons who are daily attracted | 


to the Champ de Mars by the various exhibitions that | 
succeed each other there from the opening of the} 
season, there are very few who suspect that, at a few | 
steps from there, there is installed a masterpiece of | 
mechanics, which is at the same time a model of decor- | 
ation for gardens. Werefer to the floral clock ex- 

hibited at the lower end of the Trocadero, at the corner | 
of Le Notre Street and Quay Debilly. Let us mention, 

by the way, the curious coincidence that, in the instal- 

lation of this clock, has caused the selection of a street 

whose name recalls the celebrated artist who, so to | 
speak, created the art of garden decoration. 

The dial (Fig. 1), which is no less than 380 ft. in 
liameter, is formed entirely of various plants selected | 
from among such as are used in what, in the language 
of gardening, is called mosaiculture. 


that the eye is not offended by the sight of any of the 
parts of the mechanism. 
ina chamber beneath the dial, as shown in Fig. 2, 


We do} 


an average rate of rock | 


The hands that | gearing that actuates a bell placed outside of the dial 
move over this dial are covered in the same way, so| and that sounds the hours and the halves. 


== 


This shaft passes into a cylinder upon which is fixed | jerks, precisely as in pneumatic and other slaas 


the hour hand. 


system of gearings in a ratio such that the minute} 


The two shafts are connected by a/| clocks. 


Further, in order to overcome the passive reg 


shaft makes twelve revolutions while that of the hours | which are enormous in an apparatus of so large 


is making one. 


sions, recourse has had to be had to a windlass, 


It is the minute shaft that supports the entire weight | which winds a cord provided with a counterpoise thas 


of the hands. 


of easily revolving in that of the hours, which supports | 


The shaft of the minute hand is capable | is wound up from time to time. 


| Placed upon slightly sloping ground, as are in 


it through the intermedium of a small train of rollers’ cases the groups of flowers in parks and gardens, sugh 
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Fie. 1.—THE FLORAL CLOCK. 


that converts the sliding friction into rolling friction. 
Beneath this train of rollers there is keyed a conical 
pinion which receives its motion from a horizontal 
shaft upon which acts the motor, which is water. The 
latter arrives through an abundantly supplied cascade, 
from the basin of which it runs into a reservoir pro- 
vided with a waste pipe, whence the excess escapes to 
the sewer. The object of this waste pipe is to keep up 
a constant level in the reservoir, for it is thence that 
flows the water that actuates the system, and it is 
necessary that the flow shall take place under a con- 
stant head. 

As may be seen from the figure, the water thus 
enters a tube provided with a funnel that leads it to a 
distributer which empties it alternately into one of the 
two reservoirs, A and B, placed at the lower part and 
in which are placed floats. If we consider one of them, 
we shall see that, in measure as the water enters, the 
float, P, rises and the rack, E, with which it is provided 
acts upon a toothed wheel, G, which, through a click, 
L, carries along a ratchet, O, keyed upon the horizon- 
tal shaft and giving motion thereto. When the float 
has reached the upper extremity of its travel, and the 
reservoir is full, a gearing effects the reversal of a key 
which controls a two-way cock fixed in the pipe. The 
water ceases to enter this first reservoir and flows into 
the second. At the same time, an identical arrange- 
ment permits the water of the first reservoir to flow to 
the sewer. Consequently, the float descends and 
carries along the toothed wheel fixed upon the horizon- 
tal shaft, and, after this, has no action upon the oper- 
ation of the apparatus. As soon as the second reser- 
voir is full, a contrary phenomenon occurs, and so on. 


|a clock would produce a very pleasing effect from the 
| standpoint of ornamentation. Moreover, uch smaller 
models than the one just described, having a diameter 
of 3 or 6 ft., may be made, and may be easily placed in 
a hot house and have the advantage of costing but 
little and of requiring but a small supply of water.— 
Les Inventions Nouvelles. 


THE DAISY PEA. 


SomE weeks since we formed part of a party invited 
by Messrs..James Carter & Co. to see a field of peas in 
growth. Many have seen illustrations of rows of pea 
|haulms propped up and supported by the ripening 
| pods, and many have smiled skeptically at what they 
|considered the playful imagination of the artist. A 
| visit to Messrs. Carter’s field of Daisy peas sufficed to 
| show that, had the artist been present at Bromley, he 
would not have to tax his imagination much. There 
were about 3 acres under growth in rows 3 ft. apart, 
and throughout the crop was uniformly large. The 
Daisy pea is a dwarf wrinkled marrow coming in 
after the early varieties. its haulm is about 18 in. in 


























Fie. 2. 


Upon the minute shaft there is likewise mounted a 





By reason of the dimensions of the floats and the | 


The latter, which is located | weight of the parts, the motion is not entirely continu- 
ous. 


The float rises only about every thirty seconds, | 


consists of a central vertical shaft to the upper extrem- | when a certain volume of water has entered the reser- 
ity of which is fixed the frame of the minute hand. 


voir. 


The minute hand therefore moves forward by 











DETAILS OF 





THE MECHANISM. 


height, or a little less, copiously furnished with sym 
metrical, well filled pods, about 4 in. in length, 
with nine or ten peas. ; 

The history of the Daisy pea is as follows : With the 
object of filling the somewhat bladder-formed pod 
Culverwell’s Giant Marrow, Messrs. Carter crossed that 
variety with Stratagem, the result giving them a dis 
tinct-looking oon. in the following year they agal@ 








Bee 


ZSBweseRresez2a eeesce eaateaes 






the 
ler 
eter 
lin 
but 
r— 


| on J 


— SS ee 





~ Ppromen 15, 1899. 


Tie 1 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 876. 





12999 








— 
eed the produce of the first cross with Stratagem, 
result, after another year or two of careful selec- 


the ane tna Daisy 
e 
» ot it is likely to-attract the attention of 


wers. As seen at Bromley, it was grown 
maitsupport of any kind, but we think it would 
to ha wire along the rows, and insure the 
poy to light and air of all the pods, many of 
as we saw them, were buried beneath the 
others, and calculated to invite the attentions of 
mildew, had such been present, as was happily not 
case. The Daisy pea has received an award at 
hands of the frui committee, and our represen- 
of the plant gives a good idea of its appear- 


essrs. Carter showed us on the same occasion 
other crosses onees, pees. one of which was 
between Daisy and Lightning, supposed to be the 
earliest white pea at present in cultivation. The ob- 
in this case was to get a better flavor in the early 
: but one interesting and anyon feature in this 
was the greater height that the cross-bred pee 
when compared with that of the other 

ts, as the Daisy may be measured at 18 in. in the 
and 9 in. in the field ; while the Lightning may 
ft. in the garden and say 18 in. to 


ashhte 


ia 


i 


measured at 2! 
ft. in the field. 


here is no advantage in this length 


THE DAISY PEA. 


of straw ; in fact, Messrs. Carter should have preferred 
it if the straw had not been so long. 

As illustrating the variety produced by this oe 
of crossing, and the co nent time, care, and labor 
required in selecting and “ ” any particular 
characteristic that may be required, and of eliminating 

ers that are undesirable, we give an extract from 
our note book relating to nine pods of one cross, taken 
at random. It shows, what, indeed, every gardener 
knew before, that the adage, as like as peas in a 
pan - one — is al less true than = unobserv- 
magine. In one containing eight seeds, we 
pend five blne and three white seeds, all wrinkled. 
one case there were two pods on one stalk, of which 
a had one blue and five white seeds, all wrinkled ; 
other had one blue and four white seeds, also all 
wrinkled. In other pods there were respectively eight 
Peas, all white, five round, three wrinkled ; seven peas, 
round white, one round blue; eight seeds, all blue, 
re round and one wrinkled ; this pel ag on 
same stalk as the pi : eight s, all blue, 

Cur round and four wrinkled, intermixed; seven 
seeds, of which two were white wrinkled, one blue 

one white smooth, and three abortive; five 

_ of which four were smooth white, one smooth 
blag: three seeds, two wrinkled white, one wrinkled 
+ and lastly, a pod with five seeds, of which four 
Wrinkled white, one wrinkled blue. Thus, out of 
eleven pods of the same variety, sixty-seven were 
taken, of which thirty were smooth and thirty-seven 
thirty-nine were white and twenty-eight 


is notion, and from its great | y 


blue. Plenty of work yet before anything like fixity of 
haracter be obtained 


¢ can be o 5 

We have some recollection that Mr. Laxton several 
ears ago showed specimens before the scientific com- 
mittee, which went to show that the séed coat, and not 
oi embryo within it, might be influenced by the 
pollen of a particular variety. 

Verily the changes that may be produced by cross- 
breeding seem endless. 1t must be admitted, however, 
that aaly an infinitesimal proportion afford any practi- 
cal advantage to the experimenter over what he had 
before. To an enthus that circumstance only 
makes success more sweet when it does come.—Zhe 
Gardeners’ Chronicle, 








DEATH. 
By P. CHALMERS MITCHELL 


Tu1s make no pretension of being an elaborately 
thought-out essay on “Death.” It is the result of an 
attempt to clear up my own ideas on a subject which, 
when vitalistic conceptions are spreading so rapidly 
among biologists, seems to be a last outpost of the 
other school, and yet an outpost which may be the 
center of its victory. 

I propose 








(Reduced two-thirds; pods real size.) 








as nothing so entirely unfits one to understand current 


























litical problems as what is called the study of his- 

ry, so, however interesting to the curious, the past 
history of any scientific controversy is the most 
misleading of all guides to its subsequent develop- 
ment. 

In biology, as in morals, simplicity of term invari- 


to offer no historical introduction; for just | 


enormously preponderates in the animal world—so 
enormously as to make it doubtful whether natural 
selection can have anything to do with fixing the term 
of natural life—we have at present little todo. The 
a life aie A ne meyer by a mec a 
orce. e energy of the organism provides 
food for Gala coasehean and sooner or later 

from the world as heat. But in the large organ as 
in the small, what has taken place is mechanical inter- 
ruption of a complicated process, resulting ultimate- 
ly in chemical death—the running off of the potential 


energy. 

The leading idea in this paper is to find in the vari- 
ous phenomena grou under the term death, never 
the opposition of a kindred mysterious force to the 
m ous vitalism, but the action of known mechan- 
ical or chemical agencies, and to suggest the inference 
that the life of the organism or of the cell, coming to 
an end as it does by known agencies, cannot itself de- 

nd in essence on any transcendental force; that, in 

act, as the negative conditions of life en, chem- 
ical and physical, life itself, however complicated, must 
be a congeries of phenomena ultimately to be re- 
solved into purely chemical and physical forces. 

When we consider the higher animals, we find that 
death is always more or less violent. As Michael Foster 
says: ‘‘ The central factor of life is the circulation of 
the blood, and the blood is not only useless but inju- 
rious unless it be duly ——— and in the higher an- 
imals the a of the blood can be duly effected 
by means of the respiratory muscular mechanism pre- 
sided over by the respiratory center in the bulb. us, 
the life of a complex animal is, when reduced to a sim- 
ple form, composed of three factors—the maintenance 
of the circulation, the access of air to the hemoglo- 
bin of the blood and the functional activity of the 
respiratory center; and death may come from the 
arrest of any one of these three. As it has been 
pat, death may begin at the heart, or the lings, or 

he brain.” 


It requires little medical knowledge to refer the final 
symptoms of any fatal disease to one of these—the 
t gates of death of the older writers. Turni 
over a few of them, one finds the proximate causes 0! 
death to group themselves simply. 

Death through the heart may come by inhibition, as 
when a blow on the abdomen or i milk on the 
stomach stimulates the peripheral ends of the vagus. 
Or it may come by cardiac failure, as in fatty degenera- 
tion, orin valvular diseases, 

Death through the lungs may come as asphyxia 
from lung diseases, from capillary bronchitis, or from 
pneumonia, Or asphyxia may result from anemia 
caused by loss of blood from hemorrhage or want of 
hemoglobin. Or the respiratory nerves may be par- 
alyzed, as in ae or bulbar paralysis. 

And, lastly, death through the brain may come ina 
multitude of ways. Centers may be suddenly destroyed 
by wounds, or by the culmination of tumors, or the 
may be paralyzed by high temperature, or by a multi- 
tude of organic poisons arising from organic diseases, 
like Bright's, or produced by parasitic bacteria. 

Even in death from old age we find the dark mother 
throwing open one of the three gates. The frame of a 
higher ani does not, like the Autocrat’s one-horse 
shay, slowly and equally decay until there is a simulta- 
neous collapse of everything—until each cell is senile 
and moribund—but the heart or the lungs or some 
center in the brain suddenly gives way. But here, 

rhaps, more plainly than in other cases, we see that 

he violence or suddenness of death, on which so much 
stress has been laid, is the merest accident, due to the 
complexity of the organism. There has been going on 
for long a gradual degeneration of the walls of the 
blood vessels—a degeneration showing itself by an ac- 
cumulation of fat or of lime, —— usually oxidized 
or excreted—and this slow cellular change has, by weak- 
ening the circulation, acted on all the organs of the 
body, and reacted on itself until some point is reached 
at which the gross mechanism breaks down. Soin the 
cases of most causes of death, we can trace back the 
chain of events until we find that what is said to cause 
death is only an ee last term in a long series 
of protoplasmic changes; changes, as in lung discon, 
where the lung cells have been gradually decaying, or, 
as in Bright’s disease, where kidney cells have Geen 
failing to do their work. 

In short, protoplasmic changes have been going on, 
and when the results of these have sufficiently accumu- 
lated, the mechanism is suddenly arrested; or, 
more directly, an interference may result when some 
natural mechanism is accidentally over-stimulated, as 
when reflex stimulation of the vagus stops the heart. 
or when a lethal alternating current is switched 
through the spinal cord; or, again, a poison may para- 
lyze a brain center, and so the heart or the lungs be 


stopped. 

It is clear that in all these cases—the modes of death 
treated of in the medical books—a confusion of ideas 
exists. The source of this confusion is clearly seen 
when one finds, for instance, Foster suggesting that 
the point of death cannot be determined, as it depends 
on the skill of the experimenter endeavoring to resus- 
citate a flickering vitality; or Weismann and Gotte 


ably covers confusion of idea. The apparent oppo- | gravely discussing whether there can be death without 


sites, life and death, like the apparent opposites, right ; 
and wrong, extend as a vast tangle of intermeshing 
ideas. As out of anaive acceptance of right and wrong 
as simple ideas come the cruel follies of the conscien- 
tious, so out of a naive acceptance of the simple words 
life and death as corresponding to simple facts comes 
the a abstraction— vitalism. 

There are three ways in which an organism ma’ 
come to an end. By some gross accident of life, as 
when one cleans an ameba off a slide with a duster, or 
one’s self trifles with nitro-glycerine, an — may 
be swept out of existence. Or, and lly in the 
case of the higher organisms, some alteration in the 
machinery, some slight defect in the mechanism, may 
interfere fatally with the whole. Or, lastly, the 
wrought iron itself may slowly oxidize, or by constant 
vibration become crystalline, the cells and proto 
of the living organism may Sey Of course, the di- 
visions of this classification, like those of all classifica- 
tions that do not deal with beans or buttons, or the 
subject matter of metaphysics, are not mutually exclu- 
sive. They represent only ee of view for the 
moment convenient to the er. 


y| the sum of the activity is the acquisition of 


a corpse, and whether death is a subtile attribute of 
the metazoa teleologically built up by natural selection 
into its present form. We have to distinguish between 
protoplasmic death and the stoppage of a complicated 
o m. 

e know with absolute certainty that whatever be 
the details of the processes going on in a living cell, 
ten- 
tial energy either indirectly by the transformation of 
kinetic energy, as ro pens plants, or directly by the 
absorption of chemi compounds possessing high 
heat equivalents—I mean compounds which, if oxi- 
dized in a calorimeter, melt relatively high quantities 
of ice; the change of these chemical compounds into 
substances that can melt relatively smaller amounts of 
ice. The difference of heat equivalent represents the 
work done by the cell and the waste in doing the work. 
Protoplasmie death is an arrest of this process, an ar- 
rest causing in the first place a diminution or cessa- 
tion of absorption of fresh food—of more potential; 
and in the second, an increase in the heat w: 
and consequent lowering in the heat equivalents 
the discharged products. This lowering may be rapid, 





With the first mode of death, though it probably 


as where the cell tissues are rapidly oxidized in the 
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air, or it may be a slow process, gradually going on in| all animals with at least unicellular animals ; that, for 
the bodies of animals or tissues of plants, But the es- | instance, we ourselves are at the end of a simple chain 
sence of eotomeats death is that the self-feeding | of cell division stretching through an inconceivable 
gear is disarranged, that the cell either stops taking| number of generations to an inconceivably remote 
up more food, or that it uses its food more quickly} past. So far as experience goes we can certainly say 
than it can take it, and so burns itself away. | that living matter does not necessarily ca within 

In a complicated aggregate of cells, protoplasmic | itself the seeds of death. On the other hand, we can 
death of any one of them must necessarily be re-| with equal compinty say that death apparently comes 
flected on the others in some mechanical way, the| sooner or later to all chains of life; though it may be 
simplicity of the path depending on the simplicity of | only that in chains of life, as in single lives, old age 
the cell aggregate. The suddenness or violence of the| brings with it increased chances of death. Thus, if 
interference will similarly depend on the degree of | we review the procession of animal life in the past his- 
complexity of the cell aggregate. In an organism like| tory of the earth, we find that always they are the 
man the arrest of the cell activity of the respiratory | topmost branches that wither; that sets of animals 
center causes what is called sudden death of the entire | highest in the scale at any geological period are con- 
organism, But obviously the suddenness, as the death | stantly dying out and being replaced, not by their 
itself, depends on the correlations between the organs | own descendants, but by the descendants of a younger 
—correlations of clearly mechanical nature; and the | and fresher stock. 
death of the entire organism—protoplasmic death of all | sarily imply the otherwise improbable conception that 
the cells—comes only gradually, as the destructive | death is a necessary incident in life. Just as the older 
changes set going creep along the mechanical channels. | a weapon or an ornament is, invariably it is the more 
There is, of course, absolutely no reason why the skin | battered or rusted, because, however jealously guarded, 
of a man killed by chloroform or gunshot should not | increase of years means increase in number of chances 
succeed asa graft quite as well as theskin from a living | of exposure to accident; so, however nicely adjusted 
man, provided it were taken before the ripples of nu-| to environment, however constitutionally plastic and 
tritive and other distyrbance had spread to it. The| ready for adaptation to change, lapse of years must al- 
tissues die slowly, and the time of death varies as the | most necessarily bring the one set of unsuitable condi- 
mechanical relations. tions, the finally fatal moulding of the plastic consti- 

It is clear, then, that death of the organism, the | tution of an organic stock. 
death of the medical books and the popular imagina-| Exposure te accidents and somatic death are suffi- 
tion, is a function, not of the organism but of the com-| cient causes of death in the metazoa. It is not 
plexity of the organism. It forms a mechanical middle | necessary to suppose that their cell protoplasin differs 
term between protoplasmic death of some of the tis-| from the cell protoplasm of protozoa in having a lim- 
sues and protoplasmic death of all the tissues. We may | ited duration of life. 
distinguish this as somatic death. | Now let us turn to the two cases of practical 

Running down the animal kingdom from the more} immortality to see whether there be any special con- 
integrated to the less integrated, we find somatic death | ditions. 

dually fading away till, in.the protozoa, there is no| First for the protozoa. It has been too easily assumed 
distinction between somatic death and protoplasmic | that in their case death follows from the gross accidents 













I take it that this does not neces- | 
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HOW TO PURIFY DRINKING WATER 
By Prof. PETER T. AUSTEN, Ph.D., Fog 


NExtT to air, water is the most immedi 
of human life. Without air one can oxietl but oat 
moments; without water life cannot be few 
more than a few days. The human body is ged 
composed of water, being about seven-cighthew 
weight of this substance. ater is being 
eliminated from the body in proportion to the 
that istaken in. This averages, including 
contained in our more solid food, at least two 
day. It is the agent by which the functions of the 
body jare carried on, supplying many of its various 
wastes, and giving material for its processes, Indeed, 
a human being may be almost described as an ani. 
mated pipe. Water is drunk primarily because it is 
water, and a certain amount of it must be daily taken 
into the system. It almostfalways contains ext 
matter, and this extraneous matter may or may not be 
harmful. The more nearly drinking water ap 
to perfect purity, aside from a certain amount of 
solved gases which impart to it a slight pungency of 
taste, the better will it fulfill the office of a solvent jg 
the body; the more easily will it be assimilated, the 
more easily will it pass or osmose through the mem. 
branes, and the greater will be the amount of goliq 
| substances that it will dissolve and eliminate. 
| Aside from the freedom of a water from dissolved 
mineral matters, and which’make it “ hard ” or im 
other properties to it, water may contain certain dele. 
terious matters, which may cause it to become the 
means of imparting to those who drink it serious fune. 
tional disorders, and often fatal diseases. It might be 
thought, in view of the care that is usually exercised 
in peeling, cleaning, and otherwise carefully prepari 
| before eating vegetables dug out of the earth, as wel 
| as those that are not, that considerable care would be 
exercised in purifying the water that is drunk. But 
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death. A shock that is fatal to civilized man is not in- 


frequently borne with comparative ease by savage 
man, and might have little effect even on one of the 


higher mammalia. Brain operations and accidents in- 


stantly fatal to an can be survived for many days by 


pigeons, and the removal of great parts has little effect 
on the life of an amphibian. 

Precisely the same condition of things can be inferred 
if we study the results of artificial section, or the con- 
ditions of natural budding. Bisection certainly would 
kill all the higher animals. In its natural form it be- 
comes an increasingly common form of reproduction, 
as we descend the animal scale. Moreover, in the em- 
bryonic stages of the higher animals—in those stages 
where integration is less complete—fission as an inter- 
nal or as an external accident produces, not death, 
but double monsters or identicat twins. So, also, if 


there be considered the suddenness of somatic death. | 
The heart of a higher animal stops suddenly, and this | 


accidental moment is named the moment of death. 
But the heart of a tortoise that has been in a dissect- 
ing dish for two or three days begins to beat as the 
knife reaches it. The watchers by the deathbed of a 
fish or a mollusk would continue to watch until putre- 
faction was obvious. I have fed a semi-putrid ane- 
mone with pieces of mackerel, and have seen a star- 
fish with the tips of its arms rotten and pulpy crawl 
gayly about and evert its stomach on a pecten. In both 
of these cases the animals were moribund, and soon 
afterward actually died. It is a commonplace observa- 
tion how rapidly the lower animals putrefy, and how 
necessary, to secure their histalenteal preservation, it 
is to kill them as soon as possible after capture. 

All this merely means that, in the first place, the 
stages of death creep over their simple framework so 
quietly that they are decaying before we know that 
they are dead: and, in the second, that protoplasmic 
death is more nearly identical with somatic. 

Finally, in the descending scale, we reach uninte- 

rated colonies of cells or single cells. Here there is 
identity between the protoplasmic individual and the 
soma; there is no somatic mechanism to break down, 
no chain along which protoplasmic death can creep 
from one cell to another. 


It is clear, then, that somatic death is an attribute | 
of the metazoa, a merely necessary result of their com- | 


plexity of organization, and that somatic death becomes 
ajmore and more striking occurrence as the metazoon 
becomes higher and{more complex. It is hardly neces- 
sary to point out that a line of argument precisely 
similar applies to somatic life, and that what are usu- 
ally meant by life and death are merely somatic life 
and death, the merest mechanical results of complex 
mechanism. 


It is true that the protozoa are untouched by soma- | 


tic death, that it has and can have absolutely no place 
in their life cycle; that were somatic death the only 
death in the world, protozoa would be not potentially, 
but actually, immortal. It is equally true that no 
metazoan, however lucky, is at all likely to escape 
somatic death, is at all likely to be immortal. Even 
in the simplest metazoon, the life of the soma is bound 
up with the life of the units—or, at least, with the life 
of groups of the units—and the chances of protoplas- 
mic death of any cell, or group of cells, being followed 
by somatic death, continually increases with the com- 
plexity of the organism, and increases in geometrical 
ratio as the number of component parts liable to acci- 
dental or intrinsic break-down. 

The protozoa, then, and chains of single cell life, 
like the unicellular chain of germ cell life of which the 
metazoa are the carriers, may be called potentially 
immortal, and the metazoa mortal. But all this merely 
deals with somatic death, and is, so to speak, a biologi- 
eal accident. And so discussion or argument dealing 
with the possibility of immortal protozoa giving rise 
to morta = only for instance, some unequal 
fission separating a hypothetically mortal part of 
the plasma from a_ hypothetically immortal — is 
futile. 

There is left, then, protoplasmic death. It is certain 
that protoplasmic death is not a necessary concomitant 
of protoplasmic life. 


the set of conditions which we call life, without the 
xresence of some small piece of living material: we) 
lave considerable reason to suppose that spontaneous | 
generation does not occur, at least as a normal factor 
in the organic world ; we know with absolute certain- 
ty that it never occurs in metazoa. From this it fol- 
lows that a direct continuous chain of cell life binds 





We know of no means to secure | 


of life. The protozoa of the crag, or of the chalk, or of | this is not generally the case. The ordinary surface 
older beds, are not identical with living forms. In) well isa hole dug in the ground, and the water that 
these beds, as in the ooze of existing seas, the invari- | oozes into it usually contains the dissolved impurities 
able presence of large numbers of uninjured shells of the soil, rs vegetable and animal remains, 
seems to point to protoplasmic death as having at as well as the pollutions from leaching cesspools and 
least a possible place in protozoa. But existing pro- other similar abominations. Solongas it is bright and 
tozoa as other existing animals are the direct descend- sparkling it isconsidered both palatable and safe. But 
ants of the protozoa of long ago. They have estab-' scientific investigation has shown that the sparkle ofa 
lished a weighty claim to be considered conditionally | water may be due to an excess of dissolved carbonie 
immortal. They enjoy two special advantayes. By acid gas, and this condition may be the result of the 
living singly they stand or fall by their own luck; putrefaction of organic matter; and that even when 
they are not tied to the accidents of other cells ina clear, sparkling, and palatable, water may still be su- 
cell commonwealth. Their easier contact with external perlatively dirty and deadly. 
media, and readier means of getting rid of waste pro-| Biological investigation has established the fact that 
ducts, or of accidentally taken dangerous substances, | many diseases, such as typhoid fever, for instance, may 
make them less subject to the intrinsic accidents asso- | be imparted by minute organisms popularly known as 
ciated with cell life. | “*germs,” or more scientifically as **microbes.” These 
Germ cells, again, unlike the working cells of the minute organisms are given off by the patient suffering 
body, lie comparatively dormant within the tissues from the disease; and when they are transmitted to 
until the time comes for the playing of their own others, which happens in many ways, and very fre- 
part. Practically, all the ova a woman produces are quently by the agency of water as a conveying medium, 
already formed in the new-born babe. They lie in the they take up their abode in various organs of the 
ovary, secluded from the wear and tear of cell life. human system. There, when the conditions are favor- 
subject to few dangers, and as far from the vicissitudes | able, they develop, and live at the expense of their 
of somatic life as possible. And, lastly, the invariable | host, causing the functional disorders known as dis- 
extrusion of at least one polar body from every ovum |ease. Many sad instances of the effects caused b 
is a mysterious and unique condition; a condition | drinking polluted waters could easily be addu 
which may be a special effort to remove from the cell | Water that is free from such pollution, but is simply 
by-products the slow accumulation of which in tissue | turbid from suspended matter, as clay and the like, is 
cells ultimately causes disease or disturbance. unpalatable from its repulsive taste and appearance. 
We know that all other cells do ultimately die, and Sask the last few years the subject of water puri- 
that death of all kinds can be reduced to cell death. | fication has received much attention, and successful 
The meaning of cell death and the meaning of cell | methods have been introduced for filtering and puri- 
life will be discovered together. But already we know | fying water on a large scale. Filtration on a s 
something of the processes going on in living cells. In| scale, while successful in many cases, comes, as a rule, 
the first place there is decomposition. We cannot | under what is at present alleged to be housekeeping, 
trace all the details, but we know that a number of' and the success or failure of the method will, there- 
substances are taken in, so to speak, at one end, and | fore, often depend entirely on the operative ability of 
that a number emerge at the other. It is futile to some crude specimen of domestic home rule, a form of 
say that the processes are not the processes of chem- | despotic government which has attained an extremely 
istry, as we do not know the constitutional formule of luxuriant growth in this country. 
many of the substances which enter or emerge. But | While I do not wish to undervalue fany of the ex- 
the sum of the activity is a slow feeding of substances cellent small filters now on the market, I desire to 
of a high potential ; a complicated flux of these within explain a simple method by which any housekeeper of 
the cell; andan emergence of substances of a lower average intelligence can make an inexpensive contriv- 
potential. Clearly, there are a large number of ways. ance which will do its work in a way not easily sur- 
in which such a process can be disarranged. A sudden passed either in results, efficacy, rapidity or simplicity 
stimulus may set off the liberation of energy so rapidly by any filter that can be bought. Such a filter can be 
that there is none left to do the work of bringing in | set up in a short time at any place, and will be found 
more food, and starting the chemical reactions. Some particularly useful when one is away from home; for 
waste substance produced accidentally or usually in | then special appliances are not always easy to obtain. 
small quantities, and not regularly ‘exereted, may| My attention was directed to this subject several 
slowly accumulate until it clogs the whole action. | years ago, and after some experimenting a simple ap- 
Even in inorganic chemistry, reactions are often ap-| paratus was devised. Since then I have continued to 
parently so capricious that we know they must be/| experiment on this subject, and am more fully con- 
influenced by a multitude of apparently trifling con- | vinced than ever of the practical utility and efficiency 


ditions. Lastly, the introduction of some unwonted ; of the method. = 
substance may arrest or supplant the normal reac-| It has been known for many years that the addition 
tions. |of a minute amount of alum to a water containing bi- 


For the elucidation of all these, there is wanted much | carbonate of line in solution (and most natural waters 
experimental organic chemistry. Above all, there is| contain more or less of this substance) will cause the 
wanted a careful comparison of the constitution with | formation of a gelatinous precipitate. This precip 
the effects of the different poisons which act on proto- | tate entangles and collects the suspended matters an 
plasm. This is already leading toward a knowledge germs, formi coagulated or agglomerated masses 
of the actual occurrences in a living cell, and it will, | which are easily removed by simple filtration. Waters 
no doubt, get more and more clear that the events containing clay or mud which is so fine that a mechani- 
which cause protoplasmic death are simple interfer-| cal filter cannot remove it, when treated with as 
ences with the cell economy arising from internal or | amount of alum can be filtered perfectly clear through 
external accidents. As in bacteriology the idea that | a coarse filter. The alum thus added is not left in the 
the fatal influence of these parasitic organisms is due | water, but is removed by the filtration, for its active 
to a struggle between life and life has been displaced | constituent, the aluminic sulphate, is decomposed and 
by the en that it is due to the direct action of a| precipitated by the action of the dissolved bicarbonate 
poison accidentally discharged by the parasites, so the | of lime. This should be well understood, although, if 
causes of protoplasmic death will be attributed less|a minute amount of alum were left in the water ! 
and less to any inherent mortality in protoplasm. | effects would not be noticeable, and even if present in 
There seems no good evidence that protoplasin in suit- | lnpaee amounts, it would not be at all dangerous. 
able conditions, with sufficient food, should ever die, | he method of filtration is simple in the extreme. 
just as there is no reason that a flame, with a constant | An oil bottle or any long, narrow-necked bottle serves 
supply of fuel, and removed from violent draughts, | for the filter. Tie around it a string soaked in kero- 
should not burn from the beginning of time to the end | sene, about half an inch from the bottom, set t 
of time. But the more complex flame of life is dis-| string on fire, and hold the bottle bottom up. WH® 
turbed by many agencies, and these agencies cause | the string is burned out, the bottom of the bottle is 
protoplasmic death. In the metazoa, where each cell | thrust into cold water. If properly done, this causes 
may suffer by the accidents of every cell, a new dan- the bottom of the bottle to split o evenly. The rim 
ger, the danger which is here called Somatic death, isso | of the glass should now be burned off a little with e 
urgent as to be fate rather than accident.—Natural | round file to remove any sharp that may be le’ k 
Science. The bottle is then thoroughly cleaned and placed nee 
downward in a convenient support, as, for instance, 





iF By the camera, with powerful telescopes, a new and | through a hole bored in a shelf, or it may be allowed 
a 


rge crater has been shown on the moon, to stand in a wide-mouthed bottle, resting by its 5 
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sam on the rim of the mouth. A small handful of 
ders wool is now thoroughly wetted by squeezing it 
water, and shreds of it are dropped into the bottle 
pe a layer about two inches deep has been made. 
The s should > dro ete et thaus tiie, ms 4 
jistribute them evenly, and n et them pile up in 
siesale or at the sides. When enough gotton has 
Lees dropped in, a cup or two of water is in 
besmihe bottle gently tapped. ‘This consolidates the 
mass and finishes the making of the filter bed. 
The amount of alum needed to coagulate the water 
tly for filtering need not, as a rule, exceed two 
ing to the gallon, and in many instances may be 
put in certain cases of very dirty waters, such as 
that of the Mississippi River, the amount of alum may 
be increased to four or even six grains per gallon. The 
alum is best keptin a solution of such a strength that a 
ful of it will contain a grain. Tosave trouble, 
the following prescription will enable one to get enough 
of the solution put up at an apothecary’s to last for a 


considerable time : 


PAINE occ cccospecenosscccencessoes gr. 128 
AQue@® Gist. ......0..eceeereereceecees % xvi 
M. ft. solutio. 


Imay add that the expense of this eeep een, in- 
eluding the bottle, should not exceed fifteen cents. 

The treatment and filtration of the water is best done 
as follows : : . A : 

A gallon of water is placed in a clean tin pail and two 
teaspoonfuls of the alum solution are added. It will 
save time to make, once for all, scratches on the inside 
of the pail, showing the height of one, two or more 

ons of water. It is then well stirred and mixed 
with a clean tin dipper. It is best to keep this pail 
and dipper for this use alone. They should be kept 
seru ~ sf clean, and frequently well scoured with 
sapolio or a similar kind of soap. After mixing, the 
water is allowed to stand five or ten minutes, and then 
, by means of the dipper, into the filter. It will 
run through rapidly if the filter bed has been properly 
made, and will be as clear as crystal, and not seldom 
will form an astonishing contrast with the original 
water. ‘The first half pint of the water passing through 
should be rejected. The filtered water may be caught 
in a pitcher or in any other convenient receptacle. A 
filter bed will last a day, but it is not advisable to use 
it longer. Each day the used filter bed should be 
thrown away and a fresh one prepared. The method 
may, of course, be applied to any of the many filters 
in use, by simply adding to the water to be filtered one 
or two grains of alum to the gallon. It will be a poor 
filter, indeed, that will not filter clear after this addi- 
tion. 


Of late, attention has been directed to the latent 
dangers in ice. It has been found that this apparent! 
harmless and attractive substance may fairly ree 
with disease germs and filth of all kinds. Unless it is 
known from whence the ice comes, its use may be more 
dangerous than the use nf water. Ice is sometimes 
derived from water which no one would think of 
drinking, as, for instance, from ponds in cemeteries 
and from rivers in the neighborhood of sewer outlets, 
and as a result may be indeseribably foul. Aside from 
the danger of germs lurking in ice, there is risk in the 
indiscreet use of water cooled to an abnormally low 
tem ture, since functional disorders are often caused 
by the drinking of very cold water. No water is so 
refreshing as that of a moun spring, and one reason 
of this is that its temperature is just right. It is well 
totake hints that are given by nature, and the hint 
that the best temperature of drinking water is about 
rma degrees Fahrenheit is a good one, and worth fol- 


ing. 
I would gel Iam sure that every one who 
tries it will more than satisfied—that the filtered 
water be caught in stoppered carafes, or, what is just 
as good, carefully cleaned sherry bottles stoppered 
with new, clean corks, and that these bottles filled 
with water and carefully stoppered be placed in the 
refrigerator for several hours. By utting half a dozen 
such bottles filled with water in the refrigerator and 
replacing them with others as they are taken out, a 
supply of clean, filtered water of a satisfactory and 
nee of coolness may be kept continually on 
nd. 

The use of this simple method of purification of 
water will, I am certain, prevent many a case of sick- 
hess and not a few deaths, and it is so simple, cheap, 
and efficaciovs that any one can make a success of it. 








COMPRESSED FOOD. 

WHEN Uncle Sam is obliged to go to war again, com- 
pressed ~~ > will compose an important part of the 
rations he distributes to the soldiers. In military opera- 
tions the problem of transporting food is always of 
most vital consequence, the best army being of little 
use without a proper commissariat. Accordingly, there 
is urgent demand for some sort of provender that is at 
once highly concentrated and very nutritious. This 
want has so far been met that in future provisions for 
10,000 men for ten days can be carried in five bullock 
wagons ; or each soldier may carry sustenance for six 
days, the weight of which would only be one pound 
and a half. 

At the opening of the Afghan war, fourteen years 
4go,an enterprising Englishman supplied the British 
army with a product of his own invention, in the shape 
of compressed pea soup. It was a yellow solid put up 
in four-ounce cans, one of which was a sufficient day’s 
ration fora man. On the outside of the receptacle 
were pasted printed directions, saying: ‘‘Mix the 
ants toa thick paste with cold or warm water ; 
boll, add sufficient water to make one quart of soup; 
; il untilit is of the proper thickness, when it is y 
the use.” The Britivh generals were so impressed wit 
it © merits of the preparation that great quantities of 
it were ordered for the army, and the inventor in 

d went into the business of producing it on a 
scale, forwarding thousands of the four-ounce 
_ India in pasteboard mailing tubes and other- 


When Gen. Roberts made his famous march to the 
f of Kandahar, his troops were fed almost wholly 
— i pea soup, The rapide of his p 
Stmuch facilitated by the small bulk of rations re- 
Guired to be taken along in this shape, a single mule 
‘ng able to convey a day’s provisions for a whole 








battalion. Subsequently, in-the Zulu war, in the 
tian conflict, and the futile Nile cam 
which had for its object the relief of Gordon at 
toum, these canned rations were largely utilized, the 
ts on contracts for supplying them enric the 
nventor, This and simi preparations will un- 
doubtedly be the war foods of the future. There is 
no p! tary secret in the manufacture of compressed 
pea soup which should deter governments from pro- 
ducing it on a large scale, the process being very 
simple. The peas are steam-roasted and und ver 
fine, seasoning being added, together with a mall 
uantity of beef extract to serve the purpose of stock. 
Binally the mixture is reduced to the smallest possible 
bulk by desiccation with dry heat and by pressure. A 
quart of good and thick soup made from peas will sus- 
tain any able-bodied man for twenty-four hours. Re- 
cently the business of preparing it for ordinary com- 
mercial purposes has been undertaken, and the com- 
pressed article can be bought by the 100 pounds at the 
rate of fifteen cents a pound. The quantity will make 
400 quarts of soup, the cost of which is $15. It is put 
up for sale at retail in pasteboard boxes holding four 
ounces each, instead of cans. Tastes differ in various 
countries, and in England the formula for making it in- 
cludes mint. 

The manufacture of com soup of other kinds 
is about to be begun in this — a large scale. 
Processes for preparing them will similar to those 
above described, and they will be sold in solid form. 
Successful preliminary experiments have already been 
made with tomato soup, bean soup, mullagatawny, 
oxvail and beef soup. For all of these it will be neces- 
sary to use regular stock, together with which the 
various incidental vegetables will be boiled down to 
the lowest —_ of concentration, suitable seasoning 
being added. Finally the concentrated mixtures will be 
dried and packed in pasteboard boxes. Trial is to be 
made with the ibilities of compressed clam chow- 
der, which should be a welcome novelty to the tes 
of shellfish-starved people who reside far from the sea. 

With food supplies of this kind, campaigns of the 
future can be conducted with vastly less expense. In- 
cidentally, reduced transport trains signify a reduced 
number of guards required for their protection. Com- 

ressed soups will admirably supplement the horse 
Piscuite which European armies have already used 
with success, this latter invention enabling the er r 
to carry in his haversack a week’s rations for his 
charger, thus rendering him independent of forage. 
The value of peas as provender for soldiers has been 
recognized in the German army by the adoption of the 
erbswurst, or pea sausage; but this comestible does 
not suit the stomachs of British troops, and would 
probably not find favor in America. 

The business of making and putting up soups in 
cans and bottles, ready for immediate consumption 
and only requiring to be heated before serving, has re- 
cently attained large importance in the United States. 
Many of them are sold in highly concentrated form, 
such as beef tea and broths for invalids, requiring to 
be diluted with seven times their own quantity of 
water. Thus a five-ounce bottle of chicken broth or 
consomme affords a full quart of soup. Ordinarily, 
however, these preparations are marked in bottles or 
eans holding quarts, pints, and half pints, not concen- 
trated. They are as excellent in quality as French 
cooks can make them, and at three 
they are by no means dear, particularly from the point 
of view of the housewife whose husband complains 
that he does not get such soups at home as he can buy 
at the restaurants. There are two or three manufac- 
turers who each put up 10,000 cans a day, two-thirds 
of them quarts. 

A journey through one of the factories affords a most 
interesting and appetizing spectacle. Everything is as 
clean as a new pin. On the top floor all the raw ma- 
terial is delivered, in the shape of shins and other parts 
of beef suitable for the purpose, poultry, vegetables, 
ete. The meat, including the fowls, is put into a big 
cold storage room, whence itis taken as fast as it is 
wanted. In several huge copper pots, double jacketed 
for steam heat, stock by the hundreds of gallons is 
constantly boiling and bubbling. Huge chunks of 
beef, together with whole fowls, swim about in some 
of the pots, while in others are fowls only by the dozen. 
The stock for chicken soup, chicken gumbo, and mul- 
lagatawny must be made from chickens alone. 

m these vessels the stock is drawn off through 
spigots, being strained incidentally into tin pails, by 
which it is transferred to other copper pots. In the 
latter it is boiled some more by steam, and various 
seasonings are mixed with it, according to the kind of 
soup that is to be made. From these mixing pots pi 
extend downward through the floor to the room ne 
neath, where young women stand at tables that are 
covered with rows upon rows ofempty tin cans. Each 

irl has at her side several receptacles containing dif- 
erent vegetables. These have already been made 
ready for use. After cleansing, peeling, and cooking, 
they have been put into machines provided with dies, 
from which they are turned out by a sort of chopping 
process in all kinds of fancy shapes. For example, the 
carrots are cut into small cubes, or for julienne soup 
they are shredded, and there are everso many other 
forms, which they, as well as turnips, onions, etc., are 
made to assume. 

Now, if the vegetables prepared in this appetizing 
fashion were cooked with the soups, they would be re- 
duced to shapeless and unpleasing pulp. Therefore, 
they are simply put into the cans at the last moment. 
For instance, the operator is engaged in filling cans 
with printaniere, which, as everybody knows, is one of 
the most delicious of liquid dishes. She takes each 
can and puts into it a certain quantity of carrots, peas, 
lettuce, and beans. So exact must be the proportions 
used that she weighs each contribution of vegetables 
on a pair of scales before turning it into the can. Be- 
ing extremely skilled through practice, she is able to 
do this with surprising rapidity. Next she holds the 
can beneath one of the pipes that descend from the 
floor above, and turns a stopcock, permitti pure 
bouillon to flow until the can is filled. A little of 
muslin fastened over the end of the pipe strains the 
bouillon to perfect clearness. If she was putti up 
chicken gumbo or mullagatawny, she would draw 
pure chicken stock from another pipe, and similarly 
with other soups. 

For each kind of soup different vegetables, always in 


uarts for a dollar | ported 


measured quantities, are put into cans. Chicken and 
chicken gumbo must have a certain pe ion of 
chicken meat in them, in the shape of little cubes, 
which are weighed out and added in the same fashion. 
After the fowls have been boiled in the copper pots to 
make stock, the meat is cut from them and chopped up 
by machine for this final purpose. For pea soup the 
are merely forced through a sieve and cooked with 
he stock at the beginning. But as was about to be 
remarked, the cans, as fast as they are filled, are re- 
moved toa long table, where their tops are soldered on 
by an er young woman, who goes from one to an- 
other with a stick of solder in one hand and an iron 
instrument carrying a flame jet in the other. Not more 
than three seconds are qe for topping each tin 
receptacle. Finally the closed cans are set in wire 
baskets, which are put for thirty minutes inside the 
queer-looking cylindrical ovens filled with steam. The 
steam kills all bacteria and spores of fungi that may 
happen to be inclosed in the cans, which might other- 
wise give rise to fermentation and putrefaction. Thus 
the soup should keep indefinitely, though now and 
then acan will swell at the top, showing that it has 
gone wrong. 

All cans are manufactured on the premises, great 
care being taken to solder them only on the outside, 
because the muriatic acid used to make a flux is dan- 
gerous to health. Forthe same reason resin is em- 
ployed instead of muriatic acid in soldering on the tops 
of the cans, after they are filled. Such pains are taken 
in this matter that there can be no possible danger 
from the cause suggested, but many people are so fear- 
ful on the subject that they will only buy soups in 
bottles. Accordingly, the same soups are put up in 
bottles holding exactly as much as the cans, but just 
double the price is charged for them when sold in ¢ 
which, if it pleases the consumers, entirely satisfies the 
manufacturer. At one factory twenty different kinds 
of soup are put upin this way, varying in price at 
retail from a dozen quarts to $8.50 a dozen quarts 
for green turtle and terrapin. The terrapin is made 
from real diamond backs, and not from ‘soliders ” or 
mud turtles, with pure beef stock, sherry, and spices. 
After the usual style, the little black paws are left in, 
to show the epicure that the article is real. 

There is a large class of people in every large city to 
whom ready made and ready cooked food is well nigh 
i msable. In New York particularly—and | 

tions prevail more or Jess in other great towns— 
thousands of families practice a kind of grr 
so light that their im! is y limi to” 
warming things up. Usually they follow this method 
of living because it is the cheapest possible, while in 
the frequent cases where both husband and wife work 
away from home it is hardly practicable to keep house 
on the conventional = and restaurants are expen- 
sive. As arule they dwell in apartments of some sort, 
purchasing whatever are most readily pre- 
For them the shop the 
corner is a beneficent institution. There they can buy 
from sausages up to a pate of 
es. At the same establishment they 
every kind of freshly cooked meats, from 
a roasted turkey to a boar’s head. The 
available bill of fare includes all sorts of canned and 
preserved fish, meat, jellies, chicken and lobster salad, 
edible snails from France, cheese of every variety, im- 
v bles in bottles and cans, m 
dried ies, Sara’ chips, pige’ feet, and’ 
These are only a few of the delicious things a 
fora little ready money, and the list, — 
with fresh eggs and bread and butter, a 
varied and luxurious diet for any modest little family, 
particularly if the chief meal of day be begun 
a dish of ready prepared soup. 


SUBCUTANEOUS INJECTIONS OF 
TESTICULAR FLUID. 


In a further communication to the Academie des 
Sciences, peg uard (Les Nouveaux Remedes, 
June 24, 1892) gives the results of three years’ use of 
the subcutaneous injections of testicu fluid, es- 
pecially in old men. He believes that the sexual 

lands have at least three distinct uses, consisting, 1st, 
in their vole in procreation ; 2d, in the influence that 
certain principles that are absorbed from them have 
on the nerve centers, giving the physical, moral, and 
intellectual characters pro to either sex; 3d, in a 
special tonic action, which increases certain active 
powers of the brain and cord. This last is the especial 
object of the study. As early as 1869 he advanced the 
idea that the sexual glands had internal secretions, 
which su oy useful, if not essential, principles to the 
blood. e first trial of the liquid in man was in the 
case of a well known savant, aged 72, who had be- 
come so weakened by age that he could barely work 
standing half an hour in the laboratory, and to whom 
mental work had become very difficult. Since 1860 
he had been in the habit of measuring at short inter- 
vals the strength of the flexor muscles by the dyna- 
mometer, and from a maximum of fifty kilos, in 1860. 
it had fallen to thirty-seven kilos in 1369. He gained 
strength and mental vigor from the first injection, and 
reached forty-four kilos of flexor power. He could 
work for hours in the am enpony | and leave itin good 
condition to write memoirs on different subjects. The 
same patient, a short time ago, was moribund from 
the combined effect of an enteritis, a pertussis, and a 
rheumatic spasm of the muscles of respiration. A ve 
strong preparation of testicular fluid was inject 
with complete disappearance of all the alarming 
symptoms, which did not show themselves afterward. 

ther cases are those of a man, 89 years of age, who 
could hardly go up and dowr stairs in his house, but 
who was enabled to make long horseback rides with- 
out fatigue, after the injection, made by Variot, and 
whose improvement has continued for two years, the 
injections being made at intervals; of an old man 
dying from malarial cachexia at Port Louis, when 
Laurent injected the fluid from the testicles of mon- 
keys, with the result that the patient arose from his 
bed the next day, after being confined to it for years ; 
finally, of a young woman, wife of a Parisian physi- 
cian, whom Gley rescued four times in five months 
from profound anemia, the result of profuse pul- 
monary hemorrhage, by injections of testicular fluid. 














8 utions taken in many cases show that 
the reeult, was not one of auto-suggestion, Brown- 
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Sequard insists that the fluid does not act as a stimu-, than those of 1869 and 1871 is at once clear. The op- 


lant which calls into action pre-existing forces, to be 

followed by depression, but that it increases the trans- | 

formation of energy to which are due the various 

powers of the spinal cord and brain.—T7herapeutic | 

Gazette. sn w 
MARS. 


THE OPPOSITION OF 


Tue Times of Sept. 8 contains a most important 
telegram, giving the results of Prof. Pickering’s ob- 
servations in Peru during the present opposition of 
Mars, which is one of the most favorable which has 
occurred during the last half of the present century. 
The work done at Arequipa in one respect contradicts 
and in others goes far beyond the results recently an- | 
nounced from the Lick Observatory. There can be no/ 
doubt that a considerable advance has been made by 
this year’s results; many prior observations which 
have been considered doubtful have been confirmed 
and an additional interest lent to the observation of | 
the planet. 

The time, therefore, seems opportune for consider- | 
ing several questions connected with Mars, and it will | 
be convenient to begin with the conditions of this 
year’s observations, especially since the least astrono- 
mical among us has certainly noted with surprise the 
bright red star which now nightly rises low down in 
the southeast. Nor will he or she be less inclined to re- 
gard it when it is recognized as the planet about 
which during the last month so much has been written 
of human rather than of astronomical interest. If 
everything that one sees in print be true, the inhabit- 
ants of Mars are signaling to us, and it only remains 
for us to choose our manner of reply. Of course from 
signals the imagination of the ready writer has passed 
at once to words, and having got so far, each planet is 
about to become acquainted with the history and | 
wesent conditionings of the other by means of a 
| secre understood of our neighbors as well as 
ourselves. 

But first as to the cause of its excessive brilliancy | 
during the last month or so, for this doubtless has had | 
something to do with the present general interest | 
taken in the planet. Mars was as bright in 1877, but | 





| 





EARTH 


Fie. 1.—THE ORBITS OF THE AND 


MARS. 





on that occasion nothing like the present amount of | 
interest was taken in its movements and possible | 
structure. For this there are two obvious causes—one | 
the increasing interest taken by people in science 
generally ; the other, popular glosses on several recent | 
discoveries made regarding Mars itself. 

The popular idea that the changes which have been | 
recently observed on the planet are changes due to the | 
work of its inhabitants—an idea based upon a mis-| 
translation of a word—has, of course, generated the | 
other one—namely, that vast operations have been | 
undertaken for signaling purposes; and from this idea | 
the step to Mr. Galton’s or Mr. Haweis’ method of | 
signaling back is a small one. Small though it be, | 
however, the public interest has thereby been greatly | 
enhanced. 

One of the most serious suggestions in modern times | 
regarding signaling to bodies outside the earth we owe | 
to a German astronomer, who some while ago enriched | 
the world with the idea that the inhabitants of the| 
moon might possibly be communicated with by estab- 
lishing on the vast plains of Siberia geometrical figures, | 
such as circles, etc., built up of fire signals, to which | 
signal, if seen, the lunarians would reply by reproduc- | 
ing them. 

en the popular mind was content to bridge the 
chasm of 240,000 miles which separates us from the 
moon. But now Mars is the objective—Mars, which 
at its nearest approach is 35,000,000 of miles removed ! 

But Mars when in opposition may be very much 
further away than that ; so far, indeed, that it is then | 
observed to be one-fifth of its maximum brightness, | 
and naturally with very reduced angular diameter. 
The two preceding oppositions at which its brightness 
has been at all comparable to its present one took 
place in 1860 and 1877, so that we find the most favorable 
oppositions about sixteen years apart. he reason of 
this will easily be gathered from Fig. 1, which shows 
with sufficient accuracy the very elliptic orbit of Mars 
in relation to that of the earth. The lines joining the 
two orbits are those connecting the two planets during 
some oppositions from 1880 onward to 1871. The outer 
planet, Mars, is represented nearly at the perihelion 
part of its orbit, that is the point at which it is nearest 
the sun (and therefore the earth, if we treat the 
earth’s orbit as a circle), and the reason that the 1830 
and 1862 observing conditions were so much better 





| arc. 





position of 1877 and the present are not shown on the 
diagram, but they occurred ata time when Mars was 
not far from its perihelion. 

The diagram also allows us to see that at the peri- 
helion point of Mar’s orbit the planet is very nearly at 
the time of the southern solstice, the north pole being 
inclined away from the sun. Also that this must oc- 
cur about four months before the southern solstice of 
the earth, the direction of the axis of which is also 
shown. 

So that at an opposition which occurs in August, as 
the present one does, we observe what happens in the 
summer solstice of the northern, and winter solstice of 
the southern, hemisphere of the planet. In fact, gen- 
erally we have: 


Time of opposition. N. hemisphere. S. hemiephere 
August, Winter, Summer, 
November, Spring, Autumn, 
February, Summer, Winter, 
May, Autumn, Spring. 


The perihelion point of a planet's orbit is astrono-|.jme results might be obtained. 


———ae 
which the flash is directed, but Mars is not Visible 
the naked eye at day.”* to 

Mr. Galton then uses sunlight and works in the 
Mr. Haweis, on the other hand, suggests elec ari 
night time: 

‘*T infer from the astronomers that a signal on 
earth about six miles in size of the nature of a —_ 
~~ could be seen ge inhabitants of Mars, who 
| all accounts seem to making the most sys 

and hereulean efforts to communicate with ys 
| flashing triangular signals of presumably electric 
Why cannot we answer those signals by somet 
which would resemble the lighthouse intermj 
signal? Here is the method. London every night 
sents an area of at least twelve miles square brill 
|illuminated. That illuminating power might be enop. 
| mously increased with only a few additional centers of 
| powerful electric light. But without any addity 
expense, a little co-operation on the part of the gas 
companies would suffice to alternate darkness 
jlight at intervals of five minutes over the whole of 
London bet ween certain hours when traffic is more op 
less suspended. If only tried for an hour each night 


We have 





mically expressed by its heliocentric longitude, and | actually the mechanism for interplanetary communi. 
i 


the apparent size of its disk (on which its apparent 


| brightness depends) by its semi-diameter in seconds of 
Presuming that the longitude of the perihelion | of signaling requires sunlig 


cation every night—why not use it ?”+ 


— out that his method 
t, and that the signals are 


Mr. Galton is careful to 


of Mars may be taken as about 334°, the following} 4, jo flashed to Mars in the earth’s daytime: the 


table will show how the great brilliancy of the planet 


|in 1877 and the present year was caused; other less 


favorable oppositions are given for purposes of com- 
parison : 
Heliocentric 
Semi- longitude 
diameter. of planet. 


Date 
of opposition. 


1608, GCotobier &. ... 2... cccccecesces 10°8 12 
1869, February 18.............+.. 82 145 
EE. , Gaace, saekeeke 9°7 217 
1877, September 5 .............. 147 848 
1881, December 26.... .. ........ 9°2 95 
PU IEE Gl ce eccccne eos. ase 83 132 
TO oc iccavcakanedaneut 9°2 201 
Se IE Ms etncdcs vvasdee 14°7 812 
So much, then, for the distance conditions. At its 


nearest approach the planet is 35,000,000 miles re- 
moved—let us say 150 times more distant than the 
moon. 

We next come to the conditions of visibility. Mars 
is nearest to us (the degree of nearness depending upon 
its position in its orbit) when ‘in opposition,” as we 
have said—that is, when it is in the south at midnight, 
and opposite the sun, the sun then being, of course, 
due north below the horizon. It will then appear to 
us “full,” as the moon is said to be full when she oc- 
cupies an analogous position. At this moment, then, 
the earth is invisible to the inhabitants of Mars unless 
she happens to transit the sun’s disk. 

The earth appears to Mars precisely as Venus does 
to us, and if inhabitants there be on Mars, and they 
study astronomy, a transit of earth to them will be 
what a transit of Venus is to us. 

Further, as we see Venus as a half moon, and when 
nearer to us as a fine large crescent, so the Martians, 
as the earth approaches them, will see her as a half 
moon and then as a crescent, getting finer as the ap- 
parent diameter of the completed circle gets greater. 

Mars, to see us best, must occupy a point near its 
perihelion. These things may be gathered from Fig. 
2, in which an opposition at Mars’ perihelion is shown, 
the orbits, but not the size of the bodies concerned, 
being to scale. Before the conjunction of the three 
bodies (in the line Mars, earth, sun) is approached, 
Mars will first have the earth as a half moon at a; this 
will gradually melt into a crescent till the moment of 
conjunction. Afterward the crescent will broaden, 
and its diameter will be reduced till the point a’ is 
reached, when the earth will appear as a half moon 
again. 

It is clear, therefore, that the earth will be a morn- 
ing and evening star to Mars at the time of their 
nearest approach. The earth’s crescent must not be 
too fine, or no observation will be possible on a dark 
background of sky. In other words, although we can 
observe Mars best when he is nearest, the privilege of 
seeing the earth when nearest to Mars is denied to his 
inhabitants. 

We are now, then, in a position to discuss, so far as 
the mere conditions of visibility are concerned, the 
two suggestions as to earth signaling to which I have 
already referred. 

Mr. Galton’s proposal depends upon the observation 
that a ‘‘reflected beam of sunlight sent through a 
hole in a plate in front of the mirror was just distinct- 
ly visible as a faint glint at a distance of ten miles 
when the hole was a square of one-tenth of an inch in 
the side.” He then adds: “The amount of fog and 
haze that a beam of light would traverse between us 
and Mars when the planet was high above our hori- 
zon could not ented that along a terrestrial base of 
ten miles ; consequently the same proportion between 
the size of mirror and the distance would still hold 
true. It follows that the flash from many mirrors 
simultaneously, whose aggregate width was fifteen 
yards, and whose aggregrate length (to allow for slope) 
was say twenty-five yards, would be visible in Mars if 
seen through a telescope such as that at the Lick Ob- 
servatory. With funds and good will, there seems no 
insuperable difficulty in flashing from a very much 
larger surface than the above, and sending signals 
that the inhabitants of Mars, if they have eyes, wits, 
and fairly good telescopes, would speculate on and 
wish to answer. One, two, three, might be slowly 
flashed over and over again from us to them, and 
poesiniy in some years, to allow time for speculation in 
Mars to bear practical fruit, one, two, three might 
come back in response. Dr. Whewell, if I recollect 
right, wrote a paper on the possibility of coming to an 
understanding with lunar inhabitants, if there were 
any. He would begin from the mathematical side. 
The practical difficulty is by no means insuperable of 
enablien many independent observers (who need not 
be near together) to direct their flashes aright. If 
mirrors could be mounted without much cost as 
heliostats (and portene they can be), it would be easy 
enough to do this. y own method is not practicable, 
at least without considerable addition and modifica- 


moment of opposition, therefore, is at once out of the 
uestion. Even with the earth at either a or a’ in our 

g. 2, the sun and Mars would be 90° apart, and in 
any case the signals would be visible to the Martians 
(if visible at all) on the part of the earth lit up by the 
sun. This does not seem a favorable condition, or at 
all events the most favorable one. 

Mr. Haweis’ plan secures a much stronger contrast, 
If it or somthin like it could be carried out, we can 
imagine the inhabitants of Mars studying the delicate 
earth crescent (with telescopes as powerful or more 
powerful than our own bien entendu), whether as a 
morning or evening star, and then seeing rhythmic 
flashes, reproducing the star included in the crescent 
of the Ottoman flag well within the horns of the eres. 
cent. Here we certainly get light on dark instead of 
light on light. 

But there are other conditions of visibility besides 
those we have so far discussed. Supposing the whole 


Fie. 2.—THE CONDITIONS OF VISIBILITY OF 
THE EARTH FROM MARS. 


electric —- of London turned on Mars, would the 
volume of light be sufficient to produce a valid signal? 

It is worth while, quite independently of the popu- 
lar expectations of the present moment, to inquire 
into the actual conditions of the problem, telescopes 
on Mars as powerful as our own being always assum 

If we are armed with a powerful telescope, under 
the best seeing conditions, first among which is its 
location at a considerable elevation, we my ! perhi 
reckon upon using a power of 1,000, that is, the object 
is magaiied a thousand diameters; in other words, it 
is brought a thousand times nearer. In the case of the 
moon, under these conditions any part of her we t 
choose to study could be examined, as if from London 
we were viewing it over Yorkshire with the naked 


eye. 

The late Mr. Lassell, I believe, claimed as the high 
est achievement possible with his four foot telescope in 
the pure air of Malta, that if the lunarians were shak- 
ing ac t as large as Lincoln’s Inn Fields he could 
see whether it was round or square. This then wot 
be the ne plus ultra in the case of a body 240,000 miles 
away. 

Now, if we take the nearest distance to Mars a8 
35,000,000 miles, as I have stated, Mil 

iles. 


1,000,000 magnifying power would give 
us the power of studying 


Mars as if it were 35 | away 


100,000; ditto ditto 350 from 
10,000 ditto ditto 3,500 us 
1,000 ditto ditto 35,000 


We can put this differently. To the naked ere 
the distance of Mars 1" = 160 miles. Were Mars 1, at 
times nearer, 1” would become 0°16 mile. Now this 
first seems very hopeful, for the exterior satellite 
Mars has been seen in various telescopes. 

We have already learned that the power employed 
last month at the Lick Observatory has not been # 
much as 1,000, but such that the planet has 
brought within a distance of 50,000 miles. Under thee 
conditions a line on Mars a quarter of a mile long 
subtend an angle of 1”, or two lines a quarter of @ 
apart should be separated and apear as doubles_ 


* Times, August 6, 1892. 








tions, as it requires the object to be visible toward 


+ Pali Mall Gazetie, August 18. 
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—————— 
second satellite to which reference has been 
eis only some 10 miles in diameter. We are justi- 
visibilit 
te Oe 10 miles in diameter could be li 
that tiantly as by sunlight, on the dark 
aoere of the earth when Mars is above the horizon 
apd at helion, it could be seen from Mars by tele- 
ual to our OWD. 

of course, is more than 10 miles in diameter, 
and we ean imagine all the navies of the world with 

search lights to flash simultaneously toward the 

or to light - the clouds in a s as large as 

but there then will remain the question of 

the intensity of the light. What do electricians say is 
possible in this direction t \ 

Whatever the answer to this question eg! be, it 
seems that signaling on Mr. Haweis’ lines, light on 
dark, is a more hopeful proceeding than that sug- 
gested by Mr. Galton, and that on this system our 

for — signals are far better than those 
on as our dark hemisphere is much more ex- 
posed to our sister planet than is hers to us. 

It is time now that we turn to those recent observa- 
tions of our neighbor which have given rise to the 
ideas we have been discussi —ideas based upon the 

tion that there is evidence which goes to show 

the Martians are signaling to us by digging 
“ganals” 1,000 miles long and 200 miles wide, and then 
doubling them, and in addition lighting numerous 

i fires or flashing electric lights ! 

“frere we approach a region of astronomical inquiry 
which requires no enhancement of its interest by the 
intrusion of popular delusions or imaginin which, 
moreover, for the next few months, as details come to 
hand, will have all eyes directed to it. 

It is not necessary to go further back than the year 
180 to appreciate the importance of the later in- 
uiries. fi 1830 Beer and Madler made an admirable 
series of drawings of the planet, which enable them to 
afirm the existence of fixed ae and having 
fixed markings, not a long series of observations was 
necessary to determine the period of the planet’s rota- 
tion on its axis. 

In 1862 I (and many others) had no difficulty in 

izing the features on the planet which r 
and Madler had observed with smaller optical power 


of the satellite, then, in ighted portio 
2) S 


“The effect of clouds, on the contrary, will be, I 
think, to make the dark portions less dark in pro- 
m to the density of the clouds, and the light 
portions lighter in the same proportion. Jt can never 
make a light portion dark. If this be-so, when we 
see a dark ad well defined, we can be sure that no 
clouds are above it, and that we actually see the 
planet itself; we cannot be sure, however (unless we 
are acquainted with the locality from previous observ- 
ation), that dark spots do not underlie any of the 
lighter portions. Some instances of cloud transit were 
suspected by Father Secchi in 1858. Several un- 
mistakable ces occurred during my observa- 





tions. . . . 

‘But besides the cloud masses, which, as we have 
—, obliterate the dark portions either partly ar 
wholly, giving rise to different contours and tones, and 
rend the actual features of the planet undis- 


tinguishable, the dense atmosphere of Mars, with its 
fogs and mists, appears to go for very much. I men- 
tion this more especially to point out that—although 


its effect was evident in the southern hemisphere in 
midsummer, upon the _— as they came on, and left 
the disk, as remarked by previous observers—it was 
much more evident in the northern hemisphere in mid- 
winter, blotting out, as before remarked, even on the 
central meridian, all features north of + 30° latitude. 
This would appear to furnish another proof of extreme 
seasons on Mars, in addition to that supplied by the 
rapid melting and great extent of the polar snows, and 
to point out the desirability of taking advantage of all 
oppositions which happen as did those last year and 
in 1830, in the full summer time of the southern hemi- 
sphere, when the atmospheric conditions of the planet 
may be considered the best possible. With regard to 
this last point, it may be remarked that the southern 
hemisphere is the one which we shall ever be able to 
study t, in consequence of the great distance of the 
»lanet from us at those oppositions which occur when 
he northern one is turned to us. 

“With regard to the green and red tints so often 
noticed on Mars, my observations have led me to hold 
the same opinions as to their nature as those arrived 
at by Father Secchi in his study of the planet in 1858. 
Nor dol think that it can any longer be doubted 





that—as he considered probable—the green and red 
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DOUBLING OF THE CHANNELS, OBSERVED BY SCHIAPARELLI IN 1882 


thirty years before. The instrument employed tenets | prey do actually represent seas and continents, 


6inech Cooke achromatic, which I still hold to be one 
of the finest telescopes ever made. It enabled me to 
add details to those before noted, and the observations 
left no doubt jon my mind that Mars had an atmo- 
sphere like our own; that its temperature did not vary 
many degrees from our own; that there were land sur- 
aces and water surfaces; clouds and very obvious 
cloud drift ; polar snows which melted with marvel- 
ous rapidity as the perihelion sun made its full 
strength felt. Further, that the changes in the ap- 
pearances observed, especially in the lighter or darker 
shading, depended upon clouds and the smoothness or 
—— of the water surfaces. 
This latter conclusion I arrived at from the fact that 
the darkest markings, assuming them to be water 
surfaces, were more or less land-locked, and that 
changes in some of these surfaces were always most 
obvious close to the land. It was clear also that the 
rapid inelting of the polar snow must be accompanied 
y tremendous inundations. 
append, asan example of the kind of work done 
on the planet with the small refractors generally avail- 
able thirty years ago, some extracts from a memoir I 


taumunicated to the Astronomical Society at that 


i. The large refractors employed added so far as 
know very little. 

Although the complete fixity of the main fea- 
all of the planet has been thus placed beyond 
pad ye daily—nay, howrly—changes in the detail 
pert the tones of the different parts of the planet 
on light and dark, occur. These changes are, 

‘ t not, caused by the transit of clouds over the dif- 
Pee features. The effect of a cloudless and perfectly 
the at both here and on Mars, appears to be that 
poorly portions of the planet become darkest and 
distinctly visible; the eoast lines (if I may so call 
hag ) being at such times so hard and sharp that (as 
mentioned by Mr. Lassell) it is quite im- 
cen to represent the outlines faithfully; and this 
bre ne it observed, is completely distinct from the 
ot Momich the features grow upon one. MM. Beer 
adler remark: ‘Generally some time elapsed 
the undefined mass of spots seen upon first 
woking into the telescope resolved itself into nocogny- 
all This observation will commend i 0 
have observed such a delicate object. 





* Mem. R.A.S., 1863, p. 179, 








and are not the effect of contrast. 

“The dark portions were noticed to be decidedly 
green in my instrument, both by myself and others, 
who observed Mars from time to time with me, the 
color being especially marked in Beer and Madler’s 
spot p n (Drawings Nos. 7 and 8). In spite of the over- 
correction of my object glass, which should have 
‘reinforced’ the red tinge, it was never sufficientl 
decided, I think, to suggest a contrast; and, indeed, 
the green was sometimes unmistakable when the red 
was not noticed, and when, therefore, there was no 
contrast to mislead the eye. 

‘** Another point of agreement between the two series 
of drawings is not a little remarkable: the spots which 
were observed to be of a most decidedly dark tint in 
1830 were darkest last year: and supposing the dark 
portions to be water, the darkest spots are those which 
are nearly, if not quite, land-locked. Passing on from 
the consideration of the general features of the planet, 
the snow zone next demands our attention. ‘4 
Last year the solistice occurred on August 30, on the 
23d of which month the snow zone was estimated to be 
one-fifth of the apparent diameter ; by the 25th of the 
next month, September, this was reduced to about 
one-tenth, and again to one-thirteenth by October 11, 
when it was at times scarcely discernible ; after which 
it an apparently to increase — 

“To the great eccentricity of the orbit of Mars, and 
the fact that the summer of the southern hemisphere 
occurs when the planet is near perihelion, is doubtless 
to be ascribed this very rapid melting of the southern 
snow zone, an observation confirmed by the much 
slighter variation in the dimensions of the opposite 
one. It appears to follow from my drawings, and I 
think also from those of Messrs. r and Madler, 
although they make no mention of the fact, that even 
at its minimum the center of the snow zone was not 
absolutely coincident with the planet’s pole, being 
situated in somewhere about 20° of areocentric longi- 
tude (using Beer and Madler’s start _. and ina 
latitude _——— only a very few degrees from it. 
. . . The snow zone was at times so bright that, 
like the crescent of the young moon, it appeared to 

roject beyond the planet’s limb. This effect of 

tion was ae on one occasion the 
snow spot was observed shine like a nebulous star 
when the planet itself was obseured by clouds, a phe- 








nomenon noticed by Messrs. Beer and Madler, re- 


corded in their valuable work, Fragments sur les Corps 

Celestes. The brightness, however, seemed to very 

very considerably, and at times, especially when the 

snow zone was near its minimum, it was by no means 

pas object it generally is upon the planet's 
” : 


We owe it to the illustrious Italian astronomer 
Schiaparelli that a world of wonders undreamt of 
thirty years ago now forms the chief subject of in- 
quiry. His work was begun at the opposition of 1877, 
which, as we have seen, was as favorable as the present 
one, and continued during that of 1879-80, He showed 
that those parts of the planet which had been re- 


| garded by myself and others as the land surfaces, in- 


in detail, as they had been 
seen, were really riddled by streaks, many of them 
very long and very straight, but in every case running 
toward a water surf: and in many cases connect: 
two water surfaces. These streaks he called canali, 
which in Italian, as canalis in Latin, means either a 
channel, a canal, or a pipe. Unfortunately, however, 
whenever it has been translated into English the wo: 
canal has been used, which, of course, with us su 
hee yg labor. We have already seen what t has 
to. 

As a result of this minute inquiry rendered ble 
by his fine instrument (8°{ in. Merz) and perfect ob- 
serving weather, a complete map of the planet with 
these channels was made.* But this was but the 
beginning of marvels. During the opposition of 1881- 
82 the work was continued, and now Schiaparelli, 
besides indorsing all the discoveries of 1880-81, found 
that in at least twenty cases the channels were 
doubled and consisted of two streaks 200 or 400 miles 
apart, instead of one. I append a copy of the sketch 
map he gave in his preliminary communication to the 
Academy of the Lincei.+ 

.He distinctly stated that the doubling of these 
channels seemed to be connected with the time of the 
planet’s year, and to occur simultaneously over the 
superficies of the planet which is supposed to repre- 
sent land. When the opposition took place in August, 
that is in the full winter of the northern hasshaphare 
no trace of the doubling was visible, which is precisely 
what we should expect if the doubling depended in any 
way upon inundations caused by the melting of the 


stead of being wanti 


|northern snows, the north pole being turned away 


from the sun. The vernal equinox took place on De- 
cember 18, 1881, and the opposition took place in the 
same month. The doubling of seventeen of these 
channels was observed between January 19 and Feb- 
ruary 19, that is, in the late spring of the northern 
hemisphere, which again is i y what we should 
expect if they were connected with inundations. 

Rot only was this wonderful change noted, but here 
and there bright spots (previously noted by Green in 
1877, and recalling Dawes’ ‘‘snow island,” seen in 
1865) were recorded. 

In the doubling of these water channels then, and in 
these snow-tipped hills, we have the origin of the 
‘canal digging” and “fire signals” of which we have 
lately heard so much, 

It will thus be seen that the widespread notions of 
the signals from Mars rest only on a mistranslation 
and upon the popular imagination running riot among 
the startli revelations of modern observers, among 
whom in this special line of work Schiaparelli must be 
acknowledged as facile princeps. 

The observations which engendered invention in one 
class of minds engendered doubts in others, but the 
work of Perrotin and Thollon at Nice, in 1886, with the 
15-inch refractor has completely indorsed the main 
points advanced by Schiaparelli with regard to the 
existence of the channels or straits. Two or three 
references to their published papers will show clearly 
what their view of the relation of them to the variously 
tinted parts of the planet really is: 

“The triangular continent, somewhat larger than 
France (the Libya of Schiaparelli’s map), which at 


“‘|that time stretched along both sides of the equator, 


and which was bounded south and west by a sea, 
north and east by channels, has disappeared. The 
lace where it stood, as indicated by the reddish white 
int of land, now shows the black, or rather deep blue, 
color of the seas of Mars. The Lake Moris, situated 
on one of the channels, has also vanished, and a new 
channel, about 20° long and 1° or 1°5° broad, is now 
visible, running parallel with the equator to the north 
of the vanished continent. This channel forms a 
direct continuation of a previously existing double 
channel, which it now connects with the sea. Another 
change is the unexpected appearance about the north 
pole of another passage, which seems to connect two 
neighboring seas through the polar ice.” ¢ 

A short time afterward M. Perrotin stated that this 
same district of Libya had undergone a further 
change, the ‘‘sea” which had so recently covered it 
having retreated again for the most part, so that the 
appearance of the district was intermediate between 
that which it recently presented and that under which 
it was seen in 1886. Of the channels M. Perrotin has 
noticed four, three of which are double, which, start- 
ing from the ‘‘ seas” of the southern hemisphere near 
the equator, and following a nearly meridional course, 
extend right up to the north polar ice cap, being trace- 
able across the “seas” which immediately surround 
the latter. 

Although Schiaparelli, as it will have been seen, 
connects the changes in the channels with the seasons 
of Mars, and although Perrotin and Thollon show 
their relation to the seas in their vicinity, other ex- 
planations of the phenomena have been su 6 
Among these we must first refer to the view of u,§ 
that we were in presence of the results of glaciation on 
a tremendous scale, the parallel rid being likened to 
crevasses or rectilinear fissures! It was imagined by 
him that relatively longer seasons and a lower temper- 
ature were capable of producing crevasses some thou- 
sands of miles long and hundreds broad. 

But this was the only a explanation 
offered. Mayeul Lamey, a Benedictine monk, ascribed 
the channels to volcanic action ; to him they were the 
remains of enormous crater walls, and he states that 





* Osservation! astronomiche e fisiche eull’ asse di rotationie e ealla 
topografia de! pianeta Marte. R. Accad. dei Lincei, 1880-81. 


+ Memorie della Soc, Spettroscopieti Italiani, voi. ix., Dis. 6, p. 25. 
¢ Abstract in Nature, May 21, 1888. 
§ Comptes Rendus, June, 1888. 
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they are best seen when Mars reaches its most gibbous | would be useless to again go through the mass of evi- 


form and the angle of the incident light is greatest. 


“Le plus souvent les astronomes se bornent 4 ob-| five 
ars vers l’6poque de son opposition, c’est-d-dire | the luminous flame of burning 


server 


dence which has accumulated during the past tek 0g 
ears, and which seems to point conclusively to 
ydrocarbons owing 


de sa plus grande proximité de la terre ; c’est, pensent-| their power of emitting light to the presence of in- 
ils, le meilleur moyen de voir bien et de prés les ‘mers’ | candescent particles of practically pure carbon ; while, 
de Mars. Si ces taches Gtaient des mers la raisonne-|on the other hand, I believe Iam correct in saying 


ment serait excellent, mais il n’en est pas ainsi. 


M. | that Dr. Frankland is unshaken in his belief that the 


Schiaparelli a déja fait la remarque que les canaux| cause of luminosity is to be found, not in solid par- 


découverts par lui ont été observés non au voisinage de 
opposition mais un mois, deux mois aprés. Et pour- 


tant la planéte est alors bien eloignée déji de nous. 


Pour moi, je constate également le méme fait; je dé 
couvre tous les soirs un nombre de cirques de plus en 
La raison en est bien simple, du! in a flame containing hydrocarbons was the conversion 


plus considérable. 


| 


| 


ticles of carbon, but in the incandescence of heavy 
hydrocarbon vapors. 

In a paper read before the Chemical Society in Janu- 
ary last, [ described experiments and analyses which 
showed that the main reaction leading to luminosity 


moment que les taches sont des ombres, on du moins! in‘the inner non-luminous zone of the hydrocarbons 


des parties réfiéchissant moins lu lumiére. 


de opposition, en effet, les rayons solaires tombent a 
peu prés perpendiculairement sur la surface de la | outer layer of the flame, and in no way de 
ars ne posséde alors pas de phase, tandis/u 


planéte ; 


A l’époque | into acetylene—a change brought about by the baking 


action of the heat evolved by the combustion in the 
ndent 


»0n oxidation, the change being entirely brought 


qu’un mois avant ou aprés, la phase est tras accen-| about by heat, as can be shown by passing the various 
tude et les ombres deviennent possibles avec les éléva- | gaseous hydrocarbons present in illuminating gases 


tions du sol.”* 
Another attempted explanation was that the chan- 


through heated tubes. 
If an ordinary flat flame be taken and the gases be 


nels were doubled in consequence of some play of dif- | carefully withdrawn from the non-luminous zone and 


fraction. 


But enough has been said on this head ; let! analyzed, the ratio of the acetylene formed, to the 


us rather turn to the first fruits of last month’s work. | other unsaturated hydrocarbons, will be found to 
At the Lick Observatory the channels were seen, and | rapidly increase in their passage up the center of the 
one of them was considered by three observers to be) flame : 


doubled. 


From Peru we learn that Prof. done saw many | Acetylene For 

>ut all were | 
The telegram adds, “not double, | 
We are near | 


of the channels observed by Schiaparelli, 
found to be single. 
as stated by him ;” but here is an error. 
the southern solstice, as in 1877, and they were not seen 
double at that epoch. 
uninteresting after the revelations as to the effects of 
the melting snows. 

Prof. Pickering discovered two mountain ranges in 
Mars to the north of the green patch near the planet’s 
south pole. 
melted snow has collected before flowing northward. 
In the equatorial mountain regions snow fell, covering 
two of the summits, on August 5. On August 7 the 
snow had melted. “I have seen eleven lakes,” the 
srofessor writes, “‘varying in size. These 


large dark areas like seas, but not blue. There has 
been much local disturbance in the clouds round the 
planet since the snow melted, as is evident from the 
dense clouds which were concentrated within one area. 
These clouds were not white, but yellowish {in color, 
and partly transparent. They now seem to be break- 
ing up, but are still hanging densely on the south 
side of the mountain range. The northern green spot 
has been photographed.” 

Surely we have here the connection between the 
work of 1862 and 1877. The channels are true water 
channels ; at one time at low channel we may have an 
unimportant stream like the low Nile; at another an 
ancient river bed, as it were, is filled to the utmost limit 
by the inundation. One requires to have seen an Indian 
river, or better still, the Nile valley, to realize what an 
inundation may mean, and especially under the con- 
ditions which have now been established to exist on 
Mars. But we may go further. A comparison of 
Schiaparelli’s sketch of 1882 with his map of 1879 
helps us considerably, and shows that we must take 
the effect of clouds over warm water into consideration. 
Two among the most undoubted and continuous water 
surfaces which I observed in 1862, which he has named 
Mare Cimmerium and Sabeus Sinus, were doubled also 
in 1882, and in my mind thereis no doubt whatever 
that this doubling, at all events, is due to cloud banks 
lying or, rather, traveling longitudinally along the 
center of the water surface, precisely as the most mag- 
nificent cumuli which I have seen on this planet fol- 
low the equatorial current, entering the Caribbean Sea 
by Tobago. Obviously, by their lightness of shade, 
the channels are shallow, and they are only noticed in 
or near the tropics, so that the water ust be highly 
heated before it empties itself into any of the southern 


seas, 

Certainly it must be acknowledged that while the 
revelations show a remarkable similarity to our own 
atmosphere, so far as chemical structure and tempera- 
ture are concerned, for the onus probandi lies with 
those who deny that they are dealing with the various 
forms of water, it would appear that the extremes of 
heat and cold are more generally operative in Mars 
than with us. 
should prove interesting to the geologist. 
any period in the earth’s past history, or can there be 
in the future, which more resembles the present Mar- 
tian conditions ? Had we these enormous inundations, 
chiefly caused by polar snows melting? If not, were 
we sheltered from tA 
shorter year? Is Mars red because it is muddy ? 
what mud could give it the tinge we know ? 

J. NORMAN LOCKYER. 


If so, 


ELUMINOSITY OF HYDROCARBON FLAMES.} 


By Vivian B. Lewes, Royal Naval College, 
Greenwich. 


EVER since Sir Humphry Davy, in 1817, advancec 
his celebrated theory as to the causes of luminosity of 
certain flames, the subject has commanded a great 
amount of attention, and the researches of Berzelius, 
Waldie, Volger, Hilgard, Landolt, Frankland, Stein, 


] 
lakes | 
oranched out in dark lines connecting them with two | 


But even this is comparatively | 


Between these mountain ranges the | 1'4 in. from burner 


trom a No. ¥ Bray Burner. 














Portion of Flame. gata nea Acetylene. Tw ee en 
—_—_—_—-  — } 
Per cent. Per cent. | Per cent. 
¥¢ in. from top of| 

burner. ...... 3°565 0115 3°450 

2068 1°303 0°760 

—- = 1°393 1°183 0°260 
— a trace trace 














Showing that by the time the top of the non-luminous 
— of the flame is reached over 81 per cent. of the 
1ydrocarbons present are converted into acetylene. 

In such a flame luminosity commences just an inch 
and three-quarters above the burner, and if luminosity 
is caused by acetylene, it is natural to ask why should 
it not have commenced at an inch and a quarter—a 
- where the acetyiene is present in larger quantity 
than at the higher point. e reason for this is that 
in order to cause luminosity a temperature must be ob- 


|tained at which the acetylene is dissociated, and the 


The problem thus presented to us| 
Was there | 


} 








|mixing of the products o 


point at which this takes place marks the commence- 
ment of luminosity. If this temperature is not at- 
tained, then the acetylene in the presence of oxygen 
burns away with a non-luminous flame, or, if no oxygen 
is present, polymerizes into a number of higher hydro- 
carbons. 
temperature is reached to cause dissociation, the li 

erated carbon becomes incandescent chiefly from its 


own combustion, but partly also from the combustion | 


of the hydrogen liberated at the same time, and 
luminosity is the result. 

The temperature needed to cause the dissociation of 
acetylene varies with the amount of dilution; the 
more diluted it is the higher being the temperature 
necessary to break it up, while the larger the quantity 
of acetylene the lower the temperature needed to 
cause its dissociation, and the smaller, therefore, the 
inner non-luminous zone of the flame. 

In the flame from ordinary coal gas there is only 
from 1°1 to 1°3 per cent. of acetylene found in the inner 
zone, and in this highly diluted condition it requires a 
temperature of close upon 1,200° C. to break it up, 
while in other flames richer in hydrocarbons, and, 
therefore, richer in acetylene in the inner zone, the 
temperature required is not so high, for example : 











Flame of Flame of 
Coal Gas. | Paraffin Lamp, 
| 
Percentage of acetylene....... 1°138 2°222 
Temperature at commence- 
ment of luminous zone...... 1,267° 1,060° 


The fact that unless the requisite temperature is 
reached the acetylene burns away with non-luminous 
combustion is, I think, clearly shown by the following 
experiment : 

he flame of burning alcohol contains more than 





21em by our more circular orbit and | half the quantity of acetylene that a good gas flame 


contains, and yet the combustion is practically non- 
luminous. If a dish containing some alcohol be placed 
under a bell{jar, it burns with a flame having slightly 
luminous edges, and the temperature of the flame in 
this condition is 1,220° C. If now a glass plate be put 
over the mouth of the bell pe for a few moments, the 

combustion with the air 


| lowers the rate of combustion, and the temperature of 


;| the flame falls to 1,050° C., the flame becomin 


r- 
fectly non-luminous ; while, if oxygen be admitted to 
the bell jar, the combustion is increased and the tem- 


| perature rapidly rises to 1,510° C., the flame becoming 


Heumann, Kersten, and more recently those of Soret, | 


Bireh, Stokes, and Smithells, have all added to our 
knowledge of the subject, but even now many points 
remain to be cleared up before we can gain a clear con- 
ception of the numerous factors and interactions which 
go to make up a luminous flame, and it is in hopes of 
raising a discussion upon some of these points that I 
venture to bring this paper before you. 

Certainly, the two most important landmarks in the 
history of luminous flames are the original enunciation 
of the solid particle theory by Davy and Frankland’s 
celebrated attack upon that theory in 1868. The rela- 
tive values of the views of these two great experi- 
mentalists have been so recently discussed that it 








* “ Note sur la Découverte du Systéme Géologique Kruptif de la planéte 
Mars.” Par Fr, Mayeul Lamay, O.5.B, Autan, (Dejussien, 1884.) 

+ Read before the British Association, Edinbargh meeting, 1888, chemi- 
cal section, 
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| nearly as luminous as a coal gas flame, and depositing 


carbon on any cold surface held in it. 

Again, if a small, luminous kas flame be allowed to 
play upon the bottom of a platinum dish, so much heat 
is abstracted from the flame that the temperature falls 
below the point necessary to break up the acetylene 
and the flame becomes non-luminous; while, if the 
flame is allowed to remain in contact with the metal 
until the dish is red hot, the luminosity returns, and 
the same effect may be produced by heating the inte- 
rior of the dish with a blowpipe flame. (This experi- 
ment was, 1 believe, devised by Heumann to show the 
effect of cooling on luminosity. ) 

In every flame that I have examined which owes its 
luminosity to the presence of hydrocarbons, these 
bodies are converted into acetylene before luminosity 
commences in the flame, and every gaseous hydrocar- 


med in the Inner Zone of a Flat Flame 





f, on the other hand, a sufficiently high | 





Sse 

Many of the hydrocarbons present in cola 
known to give out heat du their d Bas ane 
but probably the most endothermic of theta, 
pounds is the acetylene, Thomsen having shown the 
no less than 55,010 units of heat are absorbed in 
formation of 26 grains of acetylene, while ine 
disappear in the production of 28 grains of 
and it is this which renders its decomposition by heat 
or, as shown by Berthelot, even by detonation into 
carbon and hydrogen so easy. 

he fact that acetylene is formed from the 

hydrocarbons present in illuminating gas prior to 
emission of light does not, however, by itself ip 
way disprove Dr. Frankland’s theory that luminosity 
is due to very heavy hydrocarbon vapors and not to 
solid particles of carbon, as the well known 
of the acetylene to polymerize into higher bodies 

be taken as an explanation of the presence of sug. 
ciently dense hydrocarbons in a flame given by say 
pure ethylene. 

In order to determine whether or no the 
formed in the earlier stages of the flame renders the 
flame luminous by liberating carbon during d 
tion as required by Davy’s theory or by forming 
heavier hydrocarbons, a long series of ex 
were made to ascertain the effect of heat upon the 
hydrocarbons present in coal gas, and by speci 
vised apparatus to measure the actual temperature to 
which the gases were being heated, and to collect and 
analyze the resulting products. These experiments are 
still proceeding, but I may state the main results of 
them as being as follows : 

Ethylene passed at the rate of 4 to 5c. c. per minute 
through a tube 2 inches in internal diameter undergogg 
no apparent change until the temperature rises to be. 
tween 800° and 900° C.; it then breaks down to methane 
and acetylene; and, simultaneously with the forma. 
tion of acetylene, heavy vapors appear which can be 
condensed, and in which benzine and naphthalene are 
conspicuous, as well as a heavy and highly fluorescent 
oil of high boiling point. Berthelot found that these 
substances were formed when acetylene was heated for 
some time at the en pean at which glass softens, 
and he also recognized among the products cin 
C.H., and retene, C,.H;., so that there seems very lit- 
tle doubt but that in passing the ethylene through a 
heated space in which the temperature does not rise 
above 900° C., methane and acetylene are first formed 
and the latter at once polymerizes into the heavier 
hydrocarbons. The amount of acetylene found-in 
the products of the experiment of this temperature 
rarely exceeds one per cent., as the polymerization oc 
curs almost simultaneously with its formation, but the 
proportion of ethylene decomposed and the amount of 
methane found in the products of decomposition point 
to the initial action of heat at this temperature being: 


8C.H, =2(C.H 2)+2(CH,). 


On increasing the temperature from 900° C. slowly up 
to 1,000° C. the same action continues, no hydrogen ap- 
pears in the products of decomposition, and no carbon 
is deposited, but the formation of oil and solid hydro 
carbons is more abundant. Between 1,000° and 11,00” 
C. a trace of hydrogen appears and a little carbon be 
gins to deposit with the oil, this increasing with rise in 
temperature up to between 1,300° and 1,400° C., by which 
time all formation of oil has ceased. Carbon is de 
posited in larger quantities, and the residual gas con- 
sists of hydrogen with a little methane. The — 
ture at which oil disappears is about 1,200° C., the 

roportion of acetylene formed at this temperature is 
a than at any of the lower ones. 

It is evident, therefore, that if the temperature ex- 
isting in the luminous portion of the flame exceeds 
1,200° C., the luminosity cannot be due to such hydro 
carbons as are formed from the acetylene, but that 
carbon will be present in abundance. 

I have made several analyses of the carbon so de 
posited, and find that the hydrogen in it varies from 
one to three per cent., and, as there is no fixed ratio, I 
think there is not theslightest foundation for imagin- 
ing that itis in combination ; indeed, Stein's work upon 
this point is fairly conclusive, and any one who has at- 
tempted to prepare hydrogen-free carbon from sugar, 
or other similar body, will realize the intense power 
which freshly liberated carbon has of occluding 
holding hydrogen. , 

Ethane, which is present in illuminating gas 
larger proportion than is generally ~ ye breaks 
up even below 800° C. into ethylene and hydrogen— 


C,H, = C.H «+H, 


and the ethylene behaves as before on increase of tem- 
perature. Methane, which is only present in very large 
uantities in the original gas, but is also prod 
Tclee the decomposition of the ethylene, is apparently 
unaffected by heat until a temperature of 1,000° C. is 
reached, when hydrogen and unsaturated hydrocar 
bons in to appear in small traces. Acetylene being 
the chief of these, this action continues and increases, 
so that at about 1,500° C. considerable quantities of ace 
tylene are formed, which at once break down tohy- 
drogen and carbon. With methane, as with ethy- 
lene, the first trace of acetylene found in the products 
is also accompanied by the formation of oils and heavy 
condensible vapors. Methane is not so easily conver 
into acetylene as the other hydrocarbons, and req 
a higher temperature to bring about the change; but 
the fact that it does do so at high temperatures fully 
explains the facts first observed by Dr. Perey R 
land and Mr. Lewis Thompson, that although methane 
when burnt by itself has but a very feeble power, 
illumination, yet when used as a diluent of heavier 
hydrocarbons it greatly increases the light-emitting 
power of the flame. , 
In order to apply the knowledge these experiments 
give of the changes taking place in the hydrocarbets 
resent in coal gas during their flow through 
eated channel in the interior of the flame, it '8 ee 
sary to map out the temperatures existing in ale * 
oun Soant, ane the ene Neng a Bray burner (N® 
ends itself conveniently to this purpose. , 
Using the Le Chatelier thermo-couple described Of 
Dr. Roberts-Austen at the last meeting of the B the 
Association, and making only one short twist om 
wires to give contact, and then coating them with 


bon which can, by heat, be made to deposit carbon, is | glass, it is possible for nearly a minute to get the 
j cqaverted into acetylene before any deposition takes | perature in the portion of the flame in which — oy 
place. 


twist is plunged, and if thin wires are used the 


. 


” 








=—=—o = © - & © = ee ae ss bee Oe Cee ee 





ot eee oe 


Pp Soceer ewe Oo kre Sea Fr SS ence oetaotfs sz aS =. 


open n econ ns =x 


a ee ae. Se se Se er er hve hs) om hl 






oP i. 
Scrubs 


Bg, 
FE. 


iabtticel 


relldet 


ature to 


Beas 
ee. 
2fE 


“il 


if 


s-ge8 
2-2 
2ei: 


softens, 


heavy 





Le. 





/* 


(QeToBER 15, 1892. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 876. 


14005 








oe 
pduction is ve small. Of course, if part of the flame 
through which “The glass-coated wires pass is at a 
temperature than the portion around the twist, 
higher reat penetrates the glass it will give too high a 
ee but for the first thirty or forty seconds there 
this. 
inno ts arrangement I was able to map out the 
temperatures existing in the flat flame, in which I had 
traced out the changes taking place in the constituents 
of the gas; and I found that the temperature rapidly 
500° C. half aninch above the burner toa 
iittle over 1,200° C. at the commencement of the lumin- 
ous zone—the luminous edges having a temperature of 
116° C.; and these temperatures were further in- 
creased in the luminous zone, until near the top of the 
flame 1,368° C. was reached. This at once gives us the 
secret of the luminosity. From the mouth of the jet 
and up toa temperature of 1,000° to 1,200° C., we have 
the formation 0 acetylene from the original hydro- 
ns ; but the moment the requisite temperature is 


. reached by the combustion of the hydrogen and the 


monoxide, the acetylene decomposes with a 
further rise of temperature, and the carbon, heated to 
ineandescence, radiates heat and light. 

In the experiments with the hydrocarbons the gases 
were passing through a heated space six inches long 
kept at a constant temperature ; in the flame they are 

ing through a space 1°75 inches long with a rapidly 
increasing temperature, so that instead of the acetylene 
becoming polymerized to any great extent, it reaches a 
temperature at which dissociation takes place almost 
immediately it is formed. 

Experiments with hydrogen-borne benzene vapor 
show that at a temperature of 1,200° to 1,300° C. it is re- 
converted to acetylene, and this then at once breaks 
down tocarbon and hydrogen, and the same happens 
with any other heavy vapors formed in the inner zone, 
and these bodies formed probably in minute quantities 
by polymerization, together with any remaining me- 
thane, are reconverted into acetylene and deposit their 
carbon as soon as the necessary temperature is reached, 
and this supplies a fresh quantity of carbon particles 
tothe upper portion of the luminous zone, and so in- 
creases its size. 

The careful analyses of Hilgard, Landolt, and Bloch- 
mann, made to determine the interactions taking place 
in various flames, are in their main features in close 
accord with a long series of analyses of the flame gases 
which I have made, and one of the most striking 
features of these is the comparatively slow rate 
at which the heavy hydrocarbons disappear, as 
compared with the other constituents of the original 
gas. This I find to be chiefly due to diffusion, which 
eauses the hydrogen and methane to find their way to 
the outer skin of the flame first, and it is these bodies, 
therefore, which bear the brunt of the earlier combus- 
tion and yield the heat which bakes the heavy hydrocar- 
bons ascending straight upward from the burner into 
acetylene. 

If three concentric tubes be placed half an inch above 
an open tube from which coal gas is issuing, and the 

from each is withdrawn and analyzed, it will be 
ound that on comparing them with the original gas the 
action is most marked. The gas in the outer tube be- 
ing practically a mixture of air with hydrogen and 
methane and no heavy hydrocarbons, while in the inner 
tube the unsaturated hydrocarbons have risen from 
3°56 to 4°53. 

All analyses of the flame gases also show that the 
hydrogen burns first, and that next in rapidity of burn- 
ing isthe methane, and Prof. Smithells advances the 
theory that in the incomplete combustion taking place 
inthe flame the hydrocarbons burn to carbon mon- 
oxide and hydrogen. 

As has been already shown, the proportion of heavy 
hydrocarbons consumed before conversion into acety- 
lene and then dissociation into carbon and hydrogen 
is very small, and the principal hydrocarbon under- 
going combustion in the flamejis methane. The 
= of Landolt, Hilgard, Blochmann, myself, and 
Smithells all show that a large increase in the carbon 
monoxide undoubtedly does take place; the higher 
one ascends in the flame until the luminous portion is 
reached, and also it is probable from the same analyses 
that hydrogen is generated by some action in the outer 
layer of combustion, as in spite of its rapid combustion 
at the base of the flame, as shown by the large per- 
centage of water vapor formed there, it keeps reappear- 
ing for some little distance up the flame, and it is to 
explain the joint appearance of carbon monoxide and 
hydrogen that Prof. Smithells brings forward the 
theory that carbon burns to carbon monoxide, setting 
the hydrogen free from the hydrocarbons. 

There is not the slightest doubt from the work done 
by Dalton, Blochmann, Kersten, E. von Meyer, and 
Dixon, that if you explode together gaseous hydrocar- 
bons with a limited supply of oxygen, you obtain car- 
boa monoxide and hydrogen, and it is also probable 
from H. H. Baker’s experiments that carbon burns 
first to carbon monoxide, but I fail to see that any such 
theory is necessary to explain the actions taking place 
aflame. If we analyze the gases present in the flame 
%of an inch above the burner, which is about the 
pointat which inerease of carbon monoxide commences, 
although it is not marked until 114 inches up the flame, 
We find that in the outer zone of the flame we have— 


eT ern 24°65 per cent. 
IND son ics guile ka pdtnd edie iilie 8°35 sa 
A little deeper in the flame we get— 
UNNI: aunctiienehcinniatidiiels 17°94 per cent. 
UN s « scnctenaiiaete se teadiunia’ 21°51 gs: 


and from this point up to 134 inches you have the 
iti perature rapidly rising from 750° C. to 1,100° C., and 

18 a well-known fact that if heavy hydrocarbons and 
Water vapor are heated together they yield carbon 
hencxide and hydrogen ; indeed it is the most expens- 
ve method of making water gas, and wrecked one pro- 
cess for the manufacture of illuminating water gas, and 
ee Would expect the same thing to happen when 
ee and water vapor are heated to this tempera- 


ae order to try if this were so, methane was 
ugh water just below the boiling point and then 
rough a tube heated to 1,000° C., the resulting gases 
g then analyzed, when it was found that the me- 


and water vapor had interacted to form hydro- 


8®8, carbon monoxide, and carbon dioxide, and I should 


think that this is a far more likely cause of the effects 
produced in the flame. 

Taking the facts which I have now laid before you, 
we maa think, fairly — eres the actions t 
take p in the flame and to luminosity. As the 
gas leaves the jet, the hydrogen rapidly diffuses to the 
outer edge of the flame and burns, the methane do- 
ing the same but rather more slowly. The combus- 
tion of these gases raises the temperature 500° C. in 
the first half inch, while before another half inch has 
been traversed 1,000° C. is reached, and the chem- 
ical ch in the hydrocarbons are p i 
rapidly, the unsaturated hydrocarbons and higher 
members of the saturated hydrocarbons being rapidly 
converted into acetylene. Ifthe temperatures of the 
flame were not allowed to rise above 1,000° C., this ace- 
tylene would be rome all polymerized into benzene, 
naphthalene, diphenyl, and other rowry bodies, 
which would be slowly burnt up without liberation of 
carbon, and a non-luminous flame would result. In 
the case of a gas flame, however, instead of remaining 
at 1,000° C. the temperature rapidly rises to 1,200° C., 
with the result that, instead of polymerizing into more 
complex bodies, most of the acetylene formed at once 
splits up into carbon and hydrogen, and the former 
heated to incandescence by combustion gives the 
luminosity. It is the attainment of this temperature 
that marks the limit of the non-luminous zone. If this 
were the only action, however, the luminous zone 
would be very short. The bodies, however, formed 
from the acetylene before '1,200° C. was reached, and 
the methane, of which some still remains unburnt, 
are converted into acetylene at a still higher tempera- 
ture, 7. e., 1,300° C., and this, being reached near the 
top of the luminous zone, yields a fresh supply of car- 
bon, and so increases the height of the light-yielding 
portion of the flame. 

In producing the luminous flame, therefore, there are 
two main factors to be observed : first, to use such com- 
pounds as shall be most easily converted into acetylene, 
and secondly, to attain as quickly as possible as high a 
temperature as practicable. 








A FILTER FOR ‘‘ MAYER” ESTIMATIONS. 
By F. C. J. Brrp. 


WE have a conical flask fitted with a rubber cork, 
through which passes tube 1, shaped as shown, the 
bulb being filled with asbestos ; 2 is the bellows of a 
spray producer, and is connected with a tube which 
passes into the air space of the flask. In 3 we havea 











funnel closed with a stopper, the limb of the funnel 
being bent to an angle and diagonally as shown. The 





fourth tube (4) is closed with a burette clip. In work- 
ing, the ‘‘ Mayer’s” solution is run in through the fun- | 
nel into the alkaloidal solution until precipitation ap- | 
parently ceases; then some of the mixture is squeezed | 
out with the bellows through tube 1, thus enabling the | 
operator to judge, by oem the clear liquid driven | 
into the beaker, whether the end point has been 
reached or not.—Chem. and Drug. 








THE PRODUCTION OF HEATING GAS 
AND AMMONIA. 


By A. HENNIN, M.A.I.M.E. 


In the dry distillation of coal, the production of 
ammonia does not exceed 10 per cent. of the total nitro- 
gen, being limited by the water of combination of the 
coal. This conclusion is corroborated by the fact that 
in blast furnaces where raw coal is used, although all 
the coal is consumed, and consequently all the nitro- 
gen is liberated, the product of ammonia does not 
exceed 15 per cent. of the total nitrogen. In addition 
to the water of combination in the coal, there is doubt- 
less also a proportionate effect, due to the water of 
combination of the iron ore and flux, perhaps slightly 
influenced by traces of water carried into the furnace 
with the air blast. 

If all the nitrogen in coal could be converted into 
ammonia, a coal containing 134 per cent. of nitrogen 
would produce per ton the equivalent of 164 pounds of 
sulphate of ammonia. This result is not obtainable in 
blast furnaces; it is impossible in the manufacture of 
illuminating coal gas or of coke ; but it is realizable to 
a large extent in the manufacture of heating gas for 
metallurgical and other uses. 

The nascent hydrogen from the water of combustion 
of the coal is the main element which accomplishes the 
transformation of the nitrogen into ammonia. Hence, 
the more water, the more ammonia. Ifa sufficient 
outside supply of water is given, all the other con- 
ditions being favorable, the total amount of the nitro- 
gen may be secured as ammonia. Practice has demon- 
strated the correctness of this view. In 1877, Dr. H. 
Grouven, of Leipzig, discovered that in a large excess 
of superheated steam, when the necessary conditions 
of temperature, time, and contact are supplied, com- 
bined nitrogen is transformed into ammonia. He 
applied his discovery to an analytical method of 
nitrogen determination, which gives concordant re- 
sults with other accurate meth Later on, Beilby, 
Foster, Guegen and others demonstrated that the 
coke, which retains a | of nitrogen 








arge percentage 
even ata light red heat, parts with it in the form of 


ammonia in the presence of a large excess of stedm at 
an intense heat. Since, in accomplishing 
the steam is decomposed by carbon, liberating hydro- 
gen, and the carbon is transformed into carbon dioxide 
and carbon monoxide, it is evident that we have here 
the elements of a process for producing simultareously 
—— quantities of ammonia and also heating gas of 
high calorific value. Between this theoretical reae- 
tion, however, and the establishment of an economical 
manufacturing process, there were many difficulties to 
overcome. As has been pointed out, the main con- 


ng | ditions for the formation of ammonia are eminently 


favorable to the production of a good heating gas. 
But high temperature is not compatible with a large 
excess of steam unless the latter be intensely super- 
heated ; and sucha temperature cannot be maintained 
for any considerable time without an outside supply of 
oxygen (or an expensive external heating. Moreover, 
steam in large excess is liable to produce a gas very 
high in carbon dioxide, and hence of comparatively 
little calorific value. Nor should it be forgotten that 
ammonia, under favorable conditions, is decomposed 
at a temperature far below that which is required to 
decompose water and reduce the carbon dioxide into 
carbon monoxide. The practical operation, therefore, 
must be so conducted as to maintain the proper heat, 
make the conditions for the decomposition of ammonia 
as unfavorable as possible, and, at the same time, pro- 
duce such a gas as is uired in the metallurgy of 
iron and steel where rapidity of heating and melting, 
with the lowest percentage of waste, is a prime con- 
sideration. 

I have found that when high pressure steam is 
moderately superheated and evenly distributed and 
diffused in the glowing mass, a limited supply of air, 
drawn into the generator, is sufficient to maintain the 
temperature needed to admit continuously from one to 
one and th uarters pounds of high pressure steam 
to the pound of coal, and that this proportion of steam 
is ample to provoke the necessary reactions which 
transform into ammonia 50 to 60 per cent. of the total 
nitrogen of the coal, and still to produce a gas of the 
following composition : 





Per cent 
Carta GRORIGS, ....00ccccccccccesescsces 10° 
OK MOMs ccccecccsscecstcccce soveceseece 1°00 
Cs 5.6, se ennegesdhsse0es 20°00 
Methane and homologous compounds.. 4°50 
Hydrogen....... «+ seeee ceceseeseecens 38°00 
Psa. 00nd erase -\.0090146 sanndenes 26°00 

10000 


This gas is rather high in carbon dioxide, but the 
total of combustible matter is considerable, and the 
efficiency of the gas in a regenerative furnace for heat- 
ing iron is very great. It burns with a sharp, white- 
bluish flame, not without luminosity, and heats more 
rapidly and more economically than the ord 
Siemens fas. 

It would seem, at first glance, that the admission of 
1 to 1°75 pounds of steam to the pound of coal would 
have a high cooling effect, hindering the steady pro- 
duction of a gas of the above composition, if the 
carbon is taken as the only source of heat. tice 
shows, however, that such is not the case. There are 
different ways of accounting for this result. In the 
first place, independently of the heat furnished by the 
high pressure superheated steam, many reactions pro- 
ducing heat occur, such as the formation of the am- 
monia, etc. On the other hand, the gas being ex- 
hausted at high speed, the operation takes place under 
a constant partial vacuum. It is presumable that, 
under such conditions, the chemical reactions to which 
we are accustomed are modified, and that we are in 
the presence of phenomena of physical and thermo- 
chemical order, which actuate the distillation of the 
volatile matter, promote it at a low temperature, and 
generally facilitate the reactions. Whatever the ex- 
planation, the actual result is, that not only there is 
no cooling effect in the continuous production of the 
above gas, but that the temperature has a qos, he 
increase in the zone of combustion. If the steam has 
been sufficiently superheated and diffused thoroughly 
in that zone, it is practically all decomposed during 
the operation; and the reactions proceed without 
intermission, the liberated nit n being transformed 
in the presence of nascent hy n into ammonia, 
while the resulting fuel gas, as the above analysis 
shows, is still high in hydrogen. 

The danger of dissociation of the ammonia is not as 
great in practice as has been anticipated. If we 
remember in what infinitesimal proportion the am- 
monia is present, diluted, and hence practically pro- 
tected by the other gases, it is evident that the chance 
for decomposition, with ordinary care, is very small. 
And if the product is instantaneously exhausted from 
the hot atmosphere, carried into the cooler zone 
immediately above, and led out through green fuel on 
the top, the ammonia is secured. 

With well devised producers and the proper plant, 
when the art of managing and controlling the heat in 
the different zones of the fuel bed has been mastered, 
there is no difficulty in producing regularly, with the 

roper amount of steam, from each ton of coal, 70 to 

0 pounds of sulphate of ammonia ; 130,000 to 150,000 
cu. ft. of heating gas of high quality ; and, in addition, 
some 15 to 20 gallons of tar, according to the nature of 
the coal. 

The generator must be perfectly accessible, so that it 
— easily cleaned, and the coal may be perfectly 
broken through. The aim should be to keep the fuel 
like a sponge, but without holes or cavities. The 
advantages of a good stirring are obvious ; it insures 
the complete diffusion of the steam through the glow- 
ing mass, maintains the high temperature in the lower 
part of the generator, and keeps the top cool, thus 
tending to secure economy in coal, the minimum of 
necessary cooling surface in the condensers, and the 
maximum yield of ammonia. The carbon dioxide 
should be kept at a minimum. Its formation is a 
function of temperature; the lower the temperature 
at which the carbon and air or the carbon and steam 
come in contact, the more carbon dioxide is formed. 
It must not be forgotten that the depth of the fuel has 
a very important bearing on the condition and results. 

In order to obtain heating gas and the largest 
yield of ammonia and tar, the gas must be well cooled 
and well scrubbed, If the gas be not cooled, the 
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quantity of water which it will suck from the washing | 


apparatus is so great as to destroy the value of the gas 
for heating purposes, while the ammonia, even if it be 
in the form of fixed salt or sulphate, is carried away 
and the more volatile constituents of the tar are carried 
forward and settle in the conduits. 

The system is entirely smokeless, and has the further 
advantage of taking the sulphurous acid very thorough- 
ly out of the gas. 


TESTS FOR VEGETABLE WAXES.* 

Tur chief varieties of vegetable wax, among which 
are included certain substances known as “ vegetable 
tallows or fats,” comprise the following : 

1. Carnauba waz, called also Ceara or Brazil wax, 
from Copernica cerifera. 

2. Pela wax, or Chinese wax, from Fraxinus chin- 
ensis. 

8. Sumach wax, or Japan wax, from several species 
of Rhus. 

4. Kaga wax, from Cinnamomum pedunculatum. 

5. lbota wax, from Ligustrum ibotu. 

6. Stillingia tallow, or Chinese vegetable tallow 
from Stillingia sebifera. 

7. Myrica wax, or myrtle wax, from Myrica ceri- 
fera. 

8. Orizaba wax. 

9. Wax from stick lac, 

10. Bahia wax. 

Alcohol, ether, chloroform, petroleum spirit, and al- 
coholic solution of potash exert a solvent action on the 
various kinds of wax met with in commerce, and the 
behavior of the solutions with solution of ammonia 
and with alcoholic solutions of lead acetate and of 
ferric chloride has formed a means of distinguishing 
them from one another. The process is as follows: 

A sample of the wax is heated with ten times as much 
chloroform to boiling, and, when completely dissolved, 
cooled in cold water. 

1. The chloroform solution remains clear after cool- | 


‘ 





ing. 
A. Ether dissolves completely. 

(a) Aleoholie solution of ferrie chloride gives, with | 
the alcoholic solution of the wax, a precipitate insolu- 
ble on heating—rax from Myrica queretfolia, 

(b) Ferrie chloride colors alcoholic solution black— | 
wax from undetermined species of Myrica, 
(ec) Ferrie chloride colors brownish but gives no pre- 
cipitate—waxz from Myrica cerifera ; wax from Oriz- 

art. A sample is boiled 


aba 
B. Ether dissolves only a 
with ten times the quantity of aleoholic potash solution 
till saponified, and the soap heated with 100 volumes | 
of water. 
(a) The soap is completely soluble—Japanese waz. 
(b) The soap is partially soluble—African beeswaz. 
2. The chloroform solution becomes cloudy on cool- 


ing. 

, 4 Alcoholic solution of acetate of lead gives, with 
the aleoholic solution of the wax, after a few minutes’ 
standing, a cloudiness—aax from stick lac. 

B. Alcoholic solution of acetate of lead gives no 
cloudiness. 

(a) The ethereal solution of the wax becomes cloudy 
on the addition of an equal volume of aleohol—Brazil- 
ian wax. | 

(6) The ethereal solution remains clear—Bahia| 
wax. 


ESSENCE OF LEMON. 
By ArtTuuR A. BARRETT, Messina. 


In making oil of lemon, one man takes a lemon in| 
his hand, and with three rapid strokes with a la 
knife cuts off nearly all the peel in three slices. The 
central portion which is left consists of most of the 
. pulp with a little of the peel, top and bottom. This is 
simply pressed for making lemon juice. The slices 
pass to a second workman, who sits on a low chair 
with an ordinary common quality bath sponge, worth 
about 6d... in one hand. With the other he presses the 
slice of peel against the sponge, pressing the edges of 
the peel only with his fingers, the object being to press | 
the convex piece of lemon peel as nearly flat as possi- 
ble. One man can extract about 14¢ Ib. essence of | 
lemon perday. To insure the cells being fully charged | 
with moisture, it is usual to allow the lemons to stand | 
in water fora short time. After referring to the prepa- | 
ration of lemon peel for candying, the author said that | 
the peel is sometimes deprived of its oil without ruptur- | 
ing the oil vessels, and the quantity of essence obtained | 
in this way is considerable. It is generally assumed in 
Engiand that all pure essence of lemon is good. This 
is far from being the case. He had seen essence of 
lemon containing 15 per cent. of turpentine which was 
really superior to essence of lemon made the same day | 
in his presence, and absolutely pure. This results 
from the extraordinary variation in the quality of the| 
essence made in the various months. This difference | 
is not noticed much in England, even the best export- 
ers having to make an average sample, which they 
ean ey all the year round. Turpentine is in large 
use, and is purified in a pecaliar way. One exporter 
is said to use 10 tons per annum. Strange to say, the 
worst qualities of essence all go to London, Manchester, 
and Glasgow. In particular English wholesale drug- | 
gists have an unenviable reputation for buying low 

ualities. Experienced buyers claim to be able to dis- 
tinguish the district and village in which an essence 
had been made simply by smell and inspection. Test- 
ing is carried out as follows: A sample is poured out 
into a tumbler and shaken up after placing the hand 
ontop. Great attention is then said to the duration 
and size of the bubbles and froth, the color is noted, 
and one smell is taken with the glass full and another 
after emptying it. Turpentine will certainly be de- 
tected in this way if over five per cent. is present. 


NEW FORM OF CARBON. 

A NEw variety of carbon has been obtained by Luzi. 
When a piece of porcelain, such as a crucible or cruci- 
ble cover, is heated in a blast furnace to the highest 
attainable temperature, say to 1,770° C., the fusin 

int of platinum, and then the access of air is cut off, 

he highly-heated porcelain is surrounded by a smoky 


* From a paper in the American, Druggist. 


| reaction. — Ber. 


| moderate cost as well as the more expensive. 


| All who contemplate building or improving 


flame, which is allowed to act upon it for tenor fifteen 
On removing the piece of porcelain from the 
furnace, it is found to be covered with a peculiar de- 
Eom scosesies guaphiin, bat i qiused tht Gepost 
resem te, but e 
bright and silvery and has a masholli hasten resemb 
closely a silvered mirror. Portions of the deposit 
here so firmly that they ean be polished with a cloth ; 
— separate in the form of mirror-like facets of high 
uster. 
Loose portions can be pulled off, and then they curl 


minu 


| 
| 





up into rolls like metal shavings. ape 4 are exceeding- 
ly light and stick to the fingers like silver leaf. This| 
form of carbon is free from ash and does not contain 
hyd n, nor does it give the nitric acid reaction for | 
graphite. Moreover, it is absolutely opaque. he | 
author has also examined seventeen additional varieties | 
of natural graphite by his nitric acid reaction. Nine 
|of these give the action and are therefore graphite 
proper ; eight do not, and are therefore included in the 
second class, which he calls graphitite. Of the thirty- 
one specimens thus far examined sixteen were graphite 
and fifteen phitite. The blackish-gray substance 
|into which diamond is converted on heating, and 
| which resembles phite, did not give the nitric acid 
erl. Chem. Ges, xxv., 214, February, 
1892; G. F. B., in Amer. Jour. 
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This is a Special Edition of the SctENTIFIC AMERI- 
CAN, issued monthly—on the first day of the month. 
Each number contains about forty large quarto pages, 
equal to about two hundred ordinary Took . 
forming, practically, a large and splendid Magazine 
of Architecture, richly adorned with elegant plates 
in colors and with fine engravings, illustrating the | 
most interesting examples of modern Architectural | 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
Draw- 
ings in perspective and in color are given, together | 
with full Plans, Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

No other building paper contains so many plans, 
details, and specifications regularly presented as the| 
ScIENTIFIC AMERICAN. Hundreds of dwellings have | 
already been erected on the various plans we have | 
issued during the past year, and many others are in| 
process of construction. 

Architects, Builders, and Owners will find this work | 
valuable in furnishing fresh and useful my omye-t 

omes, OF | 
erecting structures of any kind, have before them in| 
this work an almost endless series of the latest and best | 
examples from which to make selections, thus saving 
time and money. 

Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying 
out of Grounds, ete., are illustrated. An extensive 
Compendium of Manufacturers’ Announcements is also 
given, in which the most reliable and approved Build- | 
ing Materials, Goods, Machines, Tools, and Appliances | 
are descri and illustrated, with addresses of the 
makers, etc. 

The fullness, richness, cheapness, and convenience of 
this work have won for it the Largest Circulation 
of any Architectural publication in the world. 

A Catalogue of valuable books on Architecture, 
Building, Carpentry, Masonry, Heating, Warming, 
Lighting, Ventilation, and all branches of industry | 
pertaining to the art of Building, is supplied free of | 
charge, sent to any address. 
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This splendid work contains a careful compilation 
of the most useful Receipts and Replies given in the 
Notes and Queries of correspondents as published in 
the ScIENTIFIC AMERICAN during nearly half a cen- 
tury t; together with many valuable and import- 
ant additions. 

Over Twelve Thousand selected receipts are 
here collected ; nearly every branch of the useful arts j 
being represented. It is by far the most comprehen- | 
sive volume of the kind ever placed before the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chemists 
| and workers in all parts of the world; the information 
given being of the highest value, and con- 
| densed in concise form, convenient for peney use. 

Almost every inquiry that can be thought of, relat- 
ing to formule used in the various manufacturing 
industries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. How to make and prepare many 
different articles and goods are set forth. 

Those who are e in any branch of industry 
pay will find in this book much that is of prac- 
‘ical value in their respective calling’. 

Those who are in search of independent business or 
employment, relating to the manufacture and sale of 
noes articles, will in it hundreds of most excel- 
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—Recently erected 


d, 
of 


Cc 
The Daisy Pea.—A new pea of excellent qual 
growth.—1 illustration. ................csee-scenseee odusiese 


VILL. HYGLENE.—How to Purify Drinking Water. —By Prof. Persx 
T. AUSTEN, Ph D, F C.8.—A most valuable contribution to the 
chemistry of sanitation ; how to use alum in puri water...... 4 
Subcutaneous Injections of Testicular Fluid.— er commu> 
nication from Dr. wn-Sequard, referring to bis elixir of life....40al 
MISCELLANBOUS.—Com Food.—Food adapted for tra- 
veiers and explorers, as well as for army use; a recent industry... 
The Accident at Beziers.— A peculiar and fatal accident u a 
railroad bridge, due to derailment of the engine. —1 illustration... 
NAVIGATION.—Icebergs.— All about icebergs at sea: their dan- 
«ers, how they are encountered, and their various appearances... 105 
XL. PHYSICS.—Luminosity of Hydrocarbon Flames.—By VIVIAN B, 
Lewes, Royal Naval College, Greenwich.—A contribution to the 
tech y of ficial ilumination, with formule and tabies..... 


XIL. PHYSIOLOGY.—Death.—By P. CHALMERS MITCHELL.—A sei- 
entific view of life and death; what death is from the standpoint 
of physiological science. 


XIIL. TECHNOLOGY.—Essence of Lemon.—By ArTHUR'A. BAn- 
RETT, Messina.—How this essence is made, and its adulterations 
and impurities 

The uction of Heating Gas and Ammonia.—By A. HENNIN, 
M.A L.M.E.—A modification of the gas-producing process, for the 
increase of the yield of ammonia 


1 New Gataloone of Valuable Page 


Contained in ScrEeNTIFIC AMERICAN SUPPLEMENT 
during the t ten years, sent free of charge to any 
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Useful Engineering Books 
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the transmission of books through the mails at very 
small cost. A comprehensive catalogue of useful 

by different authors, on more than fifty different sub- 
jects, has recently been published, for free circulation, 
at the office of this paper. Subjects classified with 
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to ask for it, and it will be mailed to them. Address 
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MESSRS. MUNN & CO., in connection with the pul> 
lication of the ScIENTIFIC AMERICAN, continue to examine 
improvements, and to act as Solicitors of Patents for Inventors. : 
In this hne of business they have had forty-five years’ and 
now have unequaled facilities for the preparation of Patent Drawing& 
Specifications, and the prosecution of Applications for Patents im the 
United States, Canada, and Foreign Countries, Messrs. Munn & Co. alae 
attend to the preparation of Caveats, Copyrights for Books, 
Reissnes, Assignments, and Reports on Infringements of Patents. 
business intrusted to them is done with special care and promptnesh @® 
very reasonable terms. > 
A pamphlet sent free of charge, on application, containing fall inf 
mation about Patents and how to p them ; directions concermiMt, 
Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringemea@ 
Assignments, Rejected Cases. Hints on the Sale of Patents, ete. is 
We also send, free of charge, a Synopsis of Foreign Patent Laws saw 
ing the cost and method of securing patents in ail the principal eountial 
of the world, iW 
MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 
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